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MEMORANDUM 

TO: Chuck Stilwell, PE 
 
FROM: Douglas M. Yadon, PE/SEH; Terry P. McNulty, PE/TPMA 
 
DATE: October 20, 2005 
 
RE: Rico Mine Water Inflow/Loading Reduction - Meeting Summary and Recommended 

Action Plan 
SEH No. A-ARCOE0105.00/30000        

 
The following is a summary of thoughts exchanged and tentative conclusions drawn during a September 
23, 2005 meeting held in the 3rd Floor conference room of the Denver office of Davis Graham and Stubbs 
(DGS).  Doug Yadon of SEH and Terry McNulty of TPMA were the primary participants and Steve 
Marlin and Adam Cohen of DGS attended and contributed periodically. Chuck Stilwell participated by 
conference call at the beginning and at the end of the meeting.  The objective of the meeting was to assess 
available documents, then to develop a plan for (1) evaluating ways of reducing fresh water ingress into 
the underground workings, and (2) identifying potential avenues for reducing metal loadings in water 
discharging from the St. Louis Tunnel. 
 

DEVELOPMENT OF OPTIONS 
 
In the spirit of considering all reasonable possibilities, the following options were introduced and 
discussed. 
 

A. Deep Well Injection:  The discharge from the St. Louis Tunnel would be captured and pumped 
down a deep lined well and perforated in a zone with sufficient porosity and permeability to 
absorb and retain the water and its dissolved solids.  Assistance from a groundwater hydrologist 
would be essential and a detailed study of subsurface geology would be required.  The core logs 
from Anaconda’s 1980s molybdenum exploration program would be helpful.  (These logs are not 
in SEH’s or TPMA’s files; they may be included in the Anaconda collection at the University of 
Wyoming in Laramie.)  If preliminary evaluation proved encouraging, a test well should be 
considered. 

 
B. In-Mine Diversion and/or Treatment:  A detailed examination of mine maps and 

geology/mineralogy could enable us to identify target mineralized zones and to develop some 
approaches that might be taken.  Examples include underground bulkheads, local tunnel lining or 
piping of flows, and treatment by cation adsorption, e.g., with “Kitty Litter”, and periodic 
removal of loaded adsorbent. 

 
C. Isolation of Pyrite Zones: The underlying thought is that we know that oxidation of pyrite is 

producing ferric sulfate and sulfuric acid, causing oxidation of nonferrous metal sulfides and 
dissolution of those metals along with non-sulfide metals like manganese. The pyrite that is being 
oxidized could be disseminated grains that accompany the primary lead/zinc mineralization.  Or, 
the pyrite source may be the remnants of the very pure pyrite mined during the 1950s for roasting 
on-site to produce sulfuric acid.  In the latter case, the other metals may simply originate as minor 
accessory minerals to the pyrite.  We suspect that the pyrite was mined from stopes that were near 
the level of the St. Louis Tunnel and therefore well below most of the other workings.  If so, 
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perhaps the pyrite zones could be isolated and rendered inaccessible to water.  A study of 
historical mineral production, e.g., USGS annual publications of Mineral Resources of the U.S., 
as well as Rico Renaissance records, would shed light.  Encouragement at this point would lead to 
consideration of underground reconnaissance. 

 
D. Elimination of Oxygen Supply: If exposure of underground sulfides to oxygen could be 

eliminated, formation of sulfuric acid and soluble metals would cease.  The oxygen dissolved in 
surface water, roughly 3 ppm at 9,000 feet elevation, is inconsequential to sulfide oxidation, so 
the culprit is atmospheric oxygen.  The applicable reaction is as follows: 

2FeS2 + H2O + 7.5O2 = Fe2(SO4)3 + H2SO4 
In nature, the reaction is almost always catalyzed by the microbe, thiobacillus ferro-oxidans, but 
the microbe needs oxygen too.  According to this reaction, one mole of iron consumes 3.75 moles 
of oxygen.  A flow rate of 600 GPM with a total iron loading of 200 ppm (a guess) equates to 
1.00 pound of total iron per minute, or 0.018 pound moles per minute, requiring 0.067 pound 
moles of oxygen.  This would be 24 SCFM of oxygen or 115 SCFM of air.  However, very little 
of the oxygen in flowing air is utilized by oxidation of underground minerals, and a reasonable 
guess is 10 percent, suggesting a requirement of around 1,100 SCFM of air.  We recall that a 
1970s report included an air velocity measurement of 22 feet per minute in the Blaine Tunnel.  
Given an 8-foot square opening, this suggests a flow rate of about 1400 CFM; correction for 
altitude yields roughly 970 SCFM, indicating that the orders of magnitude are reasonably close.  
(The point of this exercise was simply to ascertain if the likely total flow is in the tens, hundreds, 
or thousands of CFM.)  One would expect a chimney effect with inflow at lower levels feeding an 
updraft.  We do not yet know if there are openings above the Blaine portal.  Perhaps installing 
sealable doors on all open tunnels and shafts would exclude a majority of the air that passes 
through the workings. 
 

E. Segregate the Water Descending from the Blaine Level Through the No. 3 Shaft:  The data that 
we have reviewed thus far do not provide consistent values for pH and metal loadings, but there is 
some evidence that the flow onto the Blaine level is acidic and that it contains iron and other 
metals.  Further examination may indicate some merit in segregating the Blaine level and this can 
be accomplished by simply removing the plug from a bulkhead that is roughly 600-800 feet south 
of the Blaine portal.  Currently, the bulkhead dams water so it can flow into the Number 3 Shaft, 
thence downward to the St. Louis level.  However, this may require having to capture and treat 
the Blaine discharge separately, unless one or more of the other methods discussed herein 
resulted in discharges of sufficiently low metals loading.  Additional data on the Blaine 
discharges is apparently forthcoming from Adam Cohen’s search of CDPHE records and will be 
reviewed upon receipt. 

 
F. Control the Inflow of Clean Water 

We could seek and identify openings, either shafts or tunnels, draining large watersheds, 
a cluster of shafts in a valley being an ideal example.  Also, we know that the Blackhawk 
Fault that controls mineralization in the northern part of the district has a surface or near-
surface expression for several miles of strike length.  Various reports indicate that a 
substantial inflow of water derives from the fault.  Perhaps the fault could be paved or a 
diversion ditch could be excavated on the uphill side.  Also, the fault cuts through the 
Silver Creek drainage.  If it is receiving water from the creek, it may be possible to divert 
the creek temporarily, expose the fault, and grout it or otherwise seal it. 
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G. Plugging of Openings with Accompanying Rise of Internal Water Level   

We discussed the possibility of installing a tight door on the St. Louis Tunnel, plugging openings 
above the St. Louis level, and allowing the water to rise.  Submergence of sulfides would prevent 
oxidation and rising water would decrease inflow.  Obviously, this approach presents potential 
risks that must be carefully assessed.  We would need a comprehensive catalog of openings, their 
GPS coordinates, and their surface elevations in order to establish spatial relationships.  We 
would also need a groundwater map and a groundwater hydrologist’s assessment of likely 
response of the groundwater system.  In a perfect world, we might be able to establish an 
equation for height of the impounded water surface versus inflow. 
 

PROPOSED ACTION PLAN 
 
Evaluation of any or all of the potential options for reducing water inflows and/or metals outflows 
identified above will require certain additional information, resources, action(s), and ultimately 
confirmation if the option is to be further pursued.  The overall plan for each option is summarized briefly 
in the following table: 

 
OPTION INFO NEEDS RESOURCE ACTION CONFIRMATION 

A Anaconda core logs Participation of a  
groundwater 
hydrologist 

Develop a 
geohydrologic 
model 

Drill and operate 
a test well 

B Mine maps/geology 
and water assays 

Mine geologist or 
good substitute 

Identify targets and 
locations 

Install diversions and test 
treatment alternatives 

C Production history 
and geology by level 

Geochemist and an 
underground miner 

In-mine recon and 
“ground truthing” 

Isolate a test zone and  
monitor  discharge 

D Catalog of openings 
and locations, field 
airflows 

Field technicians Determine feasibility 
of sealing openings 

Seal most significant holes and 
measure effect 

E Status of bulkhead 
and water analyses, 
flow rate 

Underground 
miner 

Determine effect of 
segregation 

If remaining water clean, 
segregate/treat Blaine only 

F Same as D, but no  
airflows needed 

Groundwater 
hydrologist plus a 
geotechnical 
engineer 

Determine feasibility 
of diverting water 

Test and assess effects 

G Same as D Groundwater 
hydrologist 

Produce a 
groundwater 
map/model 

Evaluate potential response of 
groundwater system 

 
A phased approach to further evaluation of the identified options is proposed.  This approach is intended 
to compile in an appropriate format and preliminarily evaluate available information relevant to each of 
the options as a basis for deciding if further effort on a given option is warranted.  Based on the collection 
and initial review of data to date, the following specific Phase I tasks are proposed: 
 

1. Additional information:  Collect and review existing published or unpublished data or 
information not already compiled and initially reviewed.  This includes, but is not necessarily 
limited to published mine production data from the U.S. Geological Survey and, if available, 
drilling logs and related data for the deep molybdenum exploratory borings by Anaconda. 

 



Rico Mine Water Inflow/Loading Reduction 
October 20, 2005 
Page 4 
 
 

2. Mine openings map:  Prepare a map on a suitable topographic base with the locations of all 
known existing and historic openings to the surface, including tunnels, shafts, and adits, and 
selected internal workings known or suspected to encroach near to the surface. 

 
3. Preliminary mine workings/ore deposits model:  Compile in map, section and/or database format 

an initial summary of known or suspected locations of ore (in place or mined out) or otherwise 
highly mineralized deposits within the historic mine workings.  Coordinate locations with mine 
openings map under Task 2.  Note that detailed compilation of ore/mineralized areas would 
follow under Phase II if appropriate. 

 
4. Conceptual hydrogeologic model:  Develop a conceptual hydrogeologic model of the Telescope 

Mountain – Silver Creek – Newman Hill area based on available geologic and geohydrologic 
mapping and data as a basis for assessing potential groundwater response to changes in existing 
conditions (e.g., plugging mine openings, reducing permeability of natural conduits such as fault 
zones, etc.). 

 
5. Water quality/flow database:  Compile a water quality and flow database from available data that 

is specific to the options previously described.  This would include all available data on St. Louis 
Tunnel and Blaine Adit discharges, and any internal estimated or measured flows (and water 
quality results, if available). 

 
6. Preliminary evaluation and screening of options:  Evaluate each of the seven (7) options 

identified previously based on the information compiled and reviewed under Tasks 1-5 above.  
Identify key issues associated with each option, including data gaps, technical feasibility, 
regulatory constraints, etc.  Screen and prioritize options for further study (if any).  If one or more 
options appear sufficiently promising, a specific work plan to further evaluate the option(s) would 
be prepared and submitted to Atlantic Richfield for review and authorization. 

 
We propose to utilize the services of W. Roger Hail, PG and/or Patrick C. Plumley, PG during Phase I for 
consultation on groundwater hydrology and mining geology.  If necessary, SEH and TPMA will also 
identify and engage the services of a geochemist and/or economic (ores) geologist, subject to the 
concurrence of Atlantic Richfield. 
 
Please let us know if you have any questions or would like to discuss any of the information or proposed 
approach in this memo.  Unless we hear otherwise, we will proceed with Tasks 1-6 of Phase I described 
above under the current remaining authorization for Work Release No. 30 in order to keep the process 
moving forward.  Upon your concurrence or alternative direction on this proposed approach, we will 
prepare a request for an amendment of the scope and budget for Work Release No. 30 as necessary and 
appropriate to complete the work. 
 
 
 
 
c: Terry P. McNulty, PE 
\\sehfc\ae\a\arcoe\010500 - rico\st louis tunnel plan\inflow-loading reduction\rico mine water memo_10-20-05.doc 
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 Depending on the results of the investigative boring, enlarge this pilot bore and install
a permanent pipe drain sized to prevent build-up of head within the tunnel/CHC Hill;
construct pipe with a vertical riser as the pressure control measure, and provide
means to convey any flows/solids discharging from the drain pipe to the ponds
system.

 Evaluate the need and practicality of constructing a surge basin in the collapse area
as a back-up to detain flows and drop out solids should a blow-out occur even with
the pressure control measures noted above.

2.5.1.3 Preferred Alternative
As noted in Section 2.5.1.3 the evaluation of this issue is ongoing and a preferred
alternative has not yet been identified.

2.5.2 Inflow/Loading Reduction
2.5.2.1 Issues/Objectives

The St. Louis Tunnel is a major mine opening in a complex of interconnected mine
workings in Telescope Mountain/CHC Hill to the northeast and Dolores Mountain
(beneath the Silver Creek Valley) to the southeast.  As shown in plan view on Figure 12,
“Mine Workings/Geologic Structure Plan”, these interconnected mine workings are
intersected by several major bedrock faults.  Figure 13, “Mine Workings Profile”, shows
that the St. Louis Tunnel is the lowest elevation mine opening among the interconnected
workings.  Also shown on Figures 12 and 13 are known historic and/or still present
surface mine openings (adits, shafts, vents) that connected to the underground
workings.

The underground mine workings, surface mine openings, and geologic structures
together represent a complex, relatively high permeability “aquifer”.  This aquifer is
inferred to receive recharge from several sources: regional groundwater within
Telescope Mountain and Dolores Mountain that is upgradient of the mine workings and
the Blackhawk fault zone (which appears to form an effective high angle aquitard parallel
to and among many of the workings); direct precipitation (rain, snowmelt) infiltrating
down through joints and fractures in the bedrock overlying the mine workings, especially
adjacent to the Blackhawk fault zone within which much of the mineralization in this part
of the Pioneer District occurs; and possibly infiltration through inferred permeable
interconnections at the nexus of the channel bottom of Silver Creek, immediately
underlying mine workings (including the 517 and Argentine shafts which appear to
connect these local workings to the St. Louis Tunnel southeast crosscut), and
interconnecting high-angle joints and fractures associated with the Blackhawk fault zone
that passes through this area.

The underground mine openings have transected both barren to somewhat mineralized
host rock and locally high grade (very metaliferous) ore zones/bodies.  The exposed
surfaces in the mine workings (and along joints and fractures in the surrounding rock),
especially in ore-grade reaches (even if much of the ore was mined out) are presumed
sources of metals loading to the groundwater draining through the workings where there
is sufficient oxygen to result in dissolution of the metals from the ore or host rock.

The interconnected underground mine workings, together with the intersecting geologic
structure (faults and associated joints and fractures) result in the St. Louis Tunnel
functioning as a very effective groundwater drain for this portion of the Pioneer Mining
District.  This groundwater is characterized by elevated dissolved metals concentrations

YadonD
Cross-Out
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as a result of groundwater flows over metaliferous rock in the presence of adequate
oxygen.  The accumulated metals-bearing groundwater discharges from the St. Louis
Tunnel and is then routed through the St. Louis Ponds System.  Reducing or eliminating
these groundwater discharges and/or associated dissolved metals loadings would result
in proportionate reductions or elimination of the need to treat water at the St. Louis
Ponds site.

An ongoing evaluation of the potential to reduce or eliminate St. Louis Tunnel mine
water discharge flows and/or associated metals loadings is summarized in the following
subsections.

2.5.2.2 Alternatives Considered
A wide range of possible alternative measures to reduce or eliminate tunnel discharges
and/or the associated metals loadings were initially identified and evaluated.  These
alternatives are briefly described as follows.

Alternative 1 - Deep Well Injection.  Under this alternative the discharge from the St.
Louis Tunnel would be captured and sent down a deep cased well perforated in a zone
or zones with sufficient porosity and permeability to absorb and retain the injected water
and its dissolved solids.  Any such well would have to be thoroughly sealed through any
aquifers with water quality supporting existing beneficial use or that could support
potential future groundwater development.

A brief review of available geologic information suggests that conditions are not
generally favorable for hydraulically efficient and cost effective deep well injection.
Exploratory borings within the St. Louis Ponds site drilled by Anaconda in the early
1980s encountered hot, saline, mineralized water at depths believed to be up to several
thousand feet.  Although favorable in terms of in situ water quality for injection of mine
drainage water, this deep aquifer is under significant pressure as evidenced by ongoing
leakage at the surface of three of these borings that were abandoned and presumably
sealed many years ago.  Overcoming this natural pressure would require a pumped
versus gravity injection system, and would present significant challenges dealing with
the effects on well materials of the hot, corrosive groundwater encountered.  Any aquifer
with adequate permeability above the geothermal aquifer may be classified as a
potential groundwater resource and not suitable for injection of metals-bearing water.

Further consideration of this alternative would require extensive hydrogeologic study at
significant cost, including drilling deep test wells, performing sophisticated in situ tests of
aquifer properties, and sampling and analysis of natural groundwaters encountered.
The cost for such a program could be in the range of several hundred thousand dollars.
Alternative 2 - In-Mine Diversion and/or Treatment. This alternative envisions
identifying and targeting the locations of more highly mineralized zones in the
underground openings that would then be addressed by one or another of the following
measures: underground bulkheads, local tunnel lining and/or piping to divert
groundwater flows around mineralized zones; and/or in-mine treatment at accessible
locations by cation adsorption with periodic removal of metals-loaded adsorbent.  A
detailed examination of mine maps and references on the geology/mineralogy of this
portion of the Pioneer District available for review concluded that targeted mineralized
zones could not be reliably identified beyond assuming that areas that had been mined
out (when shown on the available very incomplete mine mapping) were sources of
remaining high mineralization (which may or may not be the case).
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As discussed in Section 1.3.2, the portal area of the St. Louis Tunnel is collapsed and
the tunnel is no longer accessible from the adit.  Access from the historically connected
and apparently still open Blaine Tunnel portal may be possible, but conditions within the
tunnel and especially in the interconnected deeper workings are uncertain but judged
likely poor given their age and the absence of maintenance for at least the past 25
years.  It is very unlikely that any of the shafts connecting the various working levels are
still functional (if they are open and/or the hoists are even still present).  Review of other
historic information indicates that there are numerous areas in the underground workings
that have caved and are thus no longer accessible without extensive rehabilitation.

On the basis of evaluations to date, this alternative appears highly problematic first due
to the presumed very high cost to explore and rehabilitate the underground workings to a
safe entry condition, and then the challenge of identifying and effectively isolating a
sufficient number of mineralized zones to significantly impact metals loadings.  A recent
report (Associated Geosciences, Ltd., 2007) estimated on a very preliminary basis that
rehabilitation costs to stabilize the still at least partially open Blaine and Argentine
Tunnels adjacent to Silver Creek would be in the range of $2,000,000-$5,000,000.
Alternative 3 - Isolation of Pyrite Zones.  The underlying thought supporting this
alternative is that oxidation of pyrite within the underground workings is producing ferric
sulfate and sulfuric acid, in turn causing oxidation of nonferrous metal sulfides and
dissolution of those metals along with non-sulfide metals like manganese.  The pyrite
that is being oxidized could be disseminated grains that accompany the primary
lead/zinc mineralization.  Or, the pyrite source may be the remnants of the very pure
replacement-type pyrite ore bodies mined during the 1950s and 1960s for roasting on-
site to produce sulfuric acid.  In the latter case, the other metals may simply originate as
minor accessory minerals to the pyrite.

Based on review of available information, it appears possible (but not at all certain) that
the more pure pyrite was mined from stopes that were near the level of the St. Louis
Tunnel and therefore well below most of the other workings.  If so, then such pyrite
zones would be targeted to be isolated and rendered inaccessible to the mine discharge
water.  However, this alternative shares the same substantial challenges as identified
above for In-Mine Diversion and/or Treatment, that is, the uncertainty in locating the
remaining high-grade pyrite deposits and the cost to stabilize and rehabilitate the
underground workings.
Alternative 4 – Reduction or Elimination of Oxygen Supply.  If exposure of
underground sulfides to oxygen could be significantly reduced or eliminated, formation of
sulfuric acid and soluble metals would be substantially reduced or cease.  The oxygen
dissolved in surface water is typically inconsequential to sulfide oxidation.  (Measured
values of dissolved oxygen (DO) at the St. Louis Ponds System range from about 5-7
ppm in the near surface pond water, decrease to about 3-6 ppm at the bottom of the
pond water, and are even less in the pore water in the treatment solids, in the range of
1-3 ppm typically).   Thus, the driver is atmospheric oxygen.  The applicable reaction is
as follows:

2FeS2 + H2O + 7.5O2 = Fe2(SO4)3 + H2SO4

In nature, this reaction is almost always catalyzed by the microbe, thiobacillus ferro-
oxidans, but the microbe needs oxygen too. According to this reaction, one mole of iron
consumes 3.75 moles of oxygen.  A flow rate of 600 gallons per minute with a total iron
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loading of 200 ppm (an assumed value) equates to 1.00 pound of total iron per minute,
or 0.018 pound moles per minute, requiring 0.067 pound moles of oxygen.  This would
be 24 SCFM of oxygen or 115 SCFM of air.  However, very little of the oxygen in flowing
air is utilized by oxidation of underground minerals, and a reasonable estimate is 10
percent, suggesting a requirement of around 1,100 SCFM of air.  An air velocity
measurement of 22 feet per minute has been previously measured in the Blaine Tunnel
(add reference).  Given an 8-foot square opening, this suggests a flow rate of about
1,400 CFM; correction for altitude yields roughly 970 SCFM, indicating that the orders of
magnitude are reasonably close.  It is also possible that a “chimney effect” is present at
least locally within the workings with inflow at lower levels feeding an updraft.

As noted previously, several openings were found that are presumably allowing air entry
to at least some portion of the underground workings.  These include the St. Louis,
Argentine, Blaine and Wellington Tunnels, the Argentine Adit, and two ventilation (?)
pipes in the vicinity of the Blain and Argentine Tunnels.  *** other potential openings on
the south slope above Silver Creek were not accessed on the initial reconnaissance and
should be checked to determine if openings are present.  Given the known and
potentially more widespread caving of the underground workings, the extent and rate of
air entry to the workings is unknown.  No noticeable air movement was detected at the
openings found during the reconnaissance.

Further evaluation is recommended of the potential for reducing or eliminating any
significant air entry to the interconnected underground workings that may be occurring.
Installing air doors or permanent air seals at all of the known and potential air entry
points (except the St. Louis Tunnel) could be done for relatively low cost as adequate
access is available to most of these features and no entry into the underground workings
would be required.  Although a cost estimate has not yet been developed, it is estimated
that the cost of this work would be in the order of magnitude of tens or hundreds of
thousands of dollars (rather than millions of dollars).  Note that the St. Louis Tunnel is
not included in this estimate for two reasons: 1) an air seal at this location would have to
be designed so as not to impede the drainage of mine water from the adit (for reasons
discussed later); and 2) very significant work would be required to clean-up and stabilize
the existing collapsed portal area before a suitable air door with water passage could be
installed.

Alternative 5 - Segregation of Water Descending from the Blaine Level through the
No. 3 Shaft.  There is evidence that minor flows from the Blaine Tunnel as analyzed in
1990, 2000 and 2001 were very acidic (pH 1.97-3.63) as compared to pH 6.6-7.4 for
what are assumed to have been tunnel discharges measured in 1977, 1978 and 1985.
All of these discharges, especially those at very low pH, contained elevated
concentrations of dissolved iron and other metals.  An internal bulkhead reportedly
constructed in **** approximately 600-800 feet from the Blaine Tunnel portal backs up
water that would otherwise discharge from the tunnel so that it instead flows into the No.
3 Shaft, thence downward to the St. Louis level (based on review of available historical
correspondence, mine maps and verbal reports from miners hired by Atlantic Richfield
Company to repair the bulkhead in late 2001).  No data on flows from the Blaine Tunnel
prior to bulkheading and diversion of flow down the No. 3 Shaft or of flows into the No. 3
Shaft since bulkheading have been found.  The only flow data relative to the Blaine
Tunnel encountered to date appears to be leakage past the bulkhead that was ultimately
stopped by repairs made by Atlantic Richfield Company in 2001.
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The impact of the total metals loadings from the flows currently intercepted at the
bulkhead and diverted to the St. Louis Tunnel via the Blaine No. 3 Shaft on the total
loads in the discharge from the St. Louis Tunnel are unknown.  If the current flows down
the No. 3 Shaft are as low pH as previously measured bulkhead leakage flows, and if
flow rates are in fact significantly greater than the few gallons per minute (gpm)
measured for the bulkhead leakage, then the impact of the Blaine flows diverted to the
No. 3 Shaft on St. Louis Tunnel discharge metals loadings could be significant.
However, if high flows of very low pH from the Blaine workings were in fact entering the
St. Louis Tunnel it would be reasonable to expect significantly lower pH in the St. Louis
Tunnel discharge than has been consistently measured over the past nearly 30 years
(i.e., typically pH 7 or greater).  The only alternative (and judged unlikely) explanation
would have to be very substantial and efficient buffering by local limestone/dolomite
beds in the underground workings traversed by the combined Blaine/St. Louis flows.

Further evaluation of this alternative may be warranted, but would first require making
safe entry into the Blaine Tunnel to measure or at least estimate total flow diverted to the
No. 3 Shaft and sample the flow for appropriate chemical analysis.  Several sampling
events during different seasons are recommended to get a sense of the variability in flow
rate and water quality that may occur.  If such data were collected and analyzed, a more
informed decision could be made as to the potential merits of segregating the Blaine
level flows from the St. Louis Tunnel flows.  Segregation of these flows could
presumably be accomplished by modifying the existing bulkhead to capture and convey
the Blaine discharge to a separate treatment system (possibly a passive system
depending on flow rates, existing water quality, and discharge water quality goals or
requirements).  Another concept that could be explored would be to add lime to the
Blaine flows at the point they enter the No. 3 Shaft.  To be effective, the lime addition
would have to be done in a way to ensure thorough mixing.  Either of these options
would require permanently stabilizing and making safe at least the first approximately
1000 feet of the Blaine Tunnel as it was recently reported to be in “poorer condition that
anticipated” (Associated Geosciences, Ltd., 2007).

Alternative 6 - Controlling Inflow of Surface Water.  The objective of this alternative
would be to prevent to the maximum degree feasible the introduction of “clean” (low
metals concentrations) surface water into the underground workings and eventually to
the St. Louis Tunnel.  A surface reconnaissance based on a thorough review and
compilation of historic surface mine openings was conducted to identify surface mine
openings that were capable of receiving significant inflows of surface water.  No
openings were found that would intercept other than very minor direct precipitation or
very localized surface runoff.

As noted previously in Section 2.5.2.1, the Blackhawk Fault controls mineralization in the
northern part of the Pioneer District and many of the stopes from which the majority of
ore was recovered occur within or adjacent to this fault zone.  The Blackhawk Fault has
a surface expression for several miles of strike length, suggesting the possibility that the
fault zone may be characterized by a relatively high degree of associated high-angle
jointing and fracturing.  Such discontinuities could provide fairly efficient pathways for
direct precipitation (primarily snowmelt) to reach the intersected underground workings.
If infiltration rates along the fault zone were high enough, and if zones of
jointing/fracturing could be reliably identified and characterized, then an alternative to
consider might involve grouting and/or paving the near surface portion of the fault zone.
However, a number of considerations suggest that this may not be practical or effective.
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First, it does not appear that local surface water runoff to the fault zone is significant over
the large majority of the known length of the fault, such that only direct precipitation is
likely to enter the presumed jointed/fractured rock along the fault.  Second, very
approximate estimates of the annual infiltration from direct precipitation along most of
the fault zone are low relatively to the measured St. Louis Tunnel discharges.  Third,
grouting and/or paving of several miles of the fault zone would be very challenging given
the rugged terrain traversed, and would require implementation of significant
environmental controls and mitigation.  Finally, although a cost estimate has not been
made, it is judged likely that the cost to implement such an alternative would greatly
exceed the anticipated value of any benefits derived.

The one location where it may be worthwhile further investigating this alternative is at the
nexus of Silver Creek, the Blackhawk fault zone, and the extensive Argentine and Blaine
underground workings.  In the absence of actual data to the contrary, it appears
reasonable to theorize that some portion of the flow in Silver Creek seeps vertically
downward through the inferred highly permeable, relatively shallow alluvium in the creek
bed, into joints and fractures within the underlying bedrock within the Blackhawk fault
zone, and then into various existing mine openings eventually working its way down to
the St. Louis Tunnel level.  One reason to consider further pursuing at least an
investigation of this option is that if flows to the workings are in fact relatively high by this
mechanism (even if only seasonally), mitigating such flows appears much more practical
than any of the other alternatives involving access to the underground workings (or
sealing the entire length of the Blackhawk fault zone).  Further investigation, if pursued,
should consider: 1) trying to measure losses by stream gaging immediately above and
below the fault zone; and 2) observing, and to the degree feasible quantifying, losses
with a dye tracer study.  Although theoretically valid, both of these methods are
constrained in terms of the precision of the measurements that can be practically made,
and thus of the results derived.  If mitigation appears beneficial in this area it would
presumably involve: temporary diversion of Silver Creek around the work area; removal
of alluvium/talus in the creek bottom and banks; blanket grouting of joints and fractures
in the underlying bedrock (and/or paving of the reach of concern with concrete); vertical
cutoff of the alluvium at the downstream end of the reach of concern; and reconstruction
of the disturbed channel reach.  Although a cost estimate of this alternative has not been
developed, it is anticipated that it would in the tens to hundreds of thousands of dollars.
Alternative 7 - Plug St. Louis Tunnel Adit and All Other Openings.  This alternative
considered installing a watertight door on the St. Louis Tunnel, plugging all openings
above the St. Louis level, and allowing the water table to rise to a level at or above the
highest level of the known or inferred interconnected underground mine workings.
Submergence of sulfides would prevent oxidation and the higher water table would tend
to decrease surface water and groundwater inflows.  It is apparent that the potential
benefits from such an approach would have to be carefully weighed against some very
significant accompanying potential risks.  These risks include, among others: 1)
reactivating currently dormant massive landslide deposits immediately north of the St.
Louis Tunnel on the lower slopes of CHC Hill that are known to have been actively
moving prior to the construction of the tunnel; and 2) creating new points/areas of
uncontrolled seepage discharge (and possibly local blowout of near surface workings)
that may require collection and treatment.

During the course of evaluating this alternative a different plugging concept was
conceived.  This concept envisions disposing of settled solids generated during
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treatment of tunnel discharge by lime addition into open underground workings where
accessible in the interconnected Telescope – Dolores Mountain mines.  Potential
advantages of this approach are: increasing on-site solids storage capacity; reducing
overall permeability of the underground workings “aquifer” and thus groundwater flows;
and eliminating human and environmental contact with these wastes.  Potential issues
are similar to those noted above for plugging the mine workings surface openings
relative to groundwater level/pressure build-up and development of uncontrolled new
areas of seepage discharge.  In addition, sufficiently large open areas of workings would
have to be identified and the solids conveyed or pumped as a slurry to the disposal
reaches at significant technical challenge and capital and O&M cost.

Further consideration of this alternative is not recommended given both the very high
cost of the field investigations (deep well drilling and aquifer testing) and groundwater
modeling that would be necessary to even attempt to estimate the response of the
groundwater system to such changes, and the ultimate remaining uncertainty relative to
the risks noted above.

2.5.2.3 Preferred Alternative
Based on the preliminary evaluation of alternatives discussed in Section 2.5.2.2,
consideration of further pursuing the following alternatives (in order of priority) is
recommended:

Alternative 4 – Reduction or Elimination of Oxygen Supply (complete field
reconnaissance of possible openings south of Silver Creek; complete conceptual
design of air closures and estimate order of magnitude cost of implementation with
and without air closure at the St. Louis Tunnel; if results and costs indicate, proceed
with preliminary design and cost estimating of air closures)

Alternative 5 - Segregation of Water Descending from the Blaine Level through the
No. 3 Shaft (conduct flow measurement and water quality sampling and analysis at
least three times – winter low flow in Silver Creek/Dolores River, shortly after peak of
spring runoff, and during late summer/early fall; assumes that safe entry for
investigations can be made without extensive stabilization of near surface portion of
Blaine Tunnel; if results indicate, proceed with preliminary design and cost estimating
of segregated treatment of Blaine flows)
Alternative 6 - Controlling Inflow of Surface Water (evaluate potential merits of flow
measurements and tracer dye testing relative to concept of sealing off inferred
inflows to workings at the Silver Creek, Blackhawk Fault, Argentine-Blaine workings
nexus; if results of field investigations are positive, proceed with preliminary design
and cost estimating)

In each case, the additional investigations and evaluations noted in Section 2.5.2.2 (and
briefly summarized in the list above) would first need to be conducted to provide a better
basis for deciding whether to proceed to final design and implementation of any one or
all of these measures.

2.5.3 Inflow from Argentine Seep
2.5.3.1 Issue/Objectives

Groundwater seepage currently discharges to Silver Creek at the downstream toe of the
reclaimed Argentine Tailings.  Measured rates of seepage discharge vary up to a typical
higher value of about 40 gpm (with a few measurements in the 50-100 gpm range and
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an outlier at 287 gpm).  The discharge is characterized by elevated concentrations of
various metals including especially zinc.  It is likely that an ongoing evaluation of Silver
Creek by CDPHE/WQCD will identify this seepage as one of several sources of zinc
loading confirming a 303(d) listing of the segment of Silver Creek below the Town of
Rico diversion (COSJDO09) based on Zn and possibly other metals loads.

The objective of Atlantic Richfield Company at some point in the future considering
proactive, voluntary treatment of this seepage discharge under TMDL regulation is to
minimize the potential that the discharge is identified for remediation under CERCLA,
and possibly as a basis to avoid it being considered as a point source requiring a CDPS
permit with numeric discharge limits.

2.5.3.2 Alternatives Considered
Four alternatives have been identified and conceptually considered to address this
issue.  These include: pumping the discharge to the Blaine Tunnel for conveyance to the
St. Louis Tunnel via the No. 3 Shaft; a pipeline to convey the flow by gravity to the St.
Louis Ponds Treatment System; a drill hole to convey the flow directly to the St. Louis
Tunnel at its closest approach; and a local passive treatment system.  Each of these
concepts is briefly discussed as follows.

Pumping to Blaine Tunnel No. 3 Shaft. This alternative envisions collection of
seepage in a wet well at the seepage site, pumping the seepage up to the No. 3 Shaft in
the Blaine Tunnel via a buried pipeline, dropping the flow (together with Blaine Tunnel
flows) into the No. 3 Shaft which intersects the St. Louis Tunnel, and thereby ultimately
conveying the flow to the St. Louis Ponds site for treatment.  This would require
approximately 3400 feet of 4-6 inch buried pipe rising approximately 160 feet in elevation
and a pump rated to convey up to at least 100 gpm.  Design would have to consider the
need for full-time power (solar with battery back-up versus conventional overhead
service), winter temperatures, potential encrustation due to mineral precipitation (and a
means to clean the pipeline), and periodic inspection and maintenance.  Advantages
with this alternative are the consolidation of wastes by disposal in the No. 3 Shaft with
like metals bearing water, and routing of the pipeline beneath at existing access road
and across the reclaimed surface of the Argentine Tailings thereby minimizing new
disturbances.  The pipeline would also remain accessible for maintenance if needed.
Pipeline to St. Louis Ponds Treatment System.  In this alternative a buried pipeline
would be constructed along existing old mining roads from the seepage site to the St.
Louis Ponds site.  This would require a collection gallery at the seepage site to convey
the flow by gravity into the pipe, approximately 7600 feet of 4-8 inch pipe dropping
approximately 340 feet (for an average slope of about 0.045 ft/ft).  Pipe size would be
based on pipe maintenance.  Means should be provided for pipe clean-out in the event
that encrustation by precipitation occurs, and energy dissipation may be required
depending on the type of pipe selected.  Advantages of this alternative are that the
system is downhill by gravity for the full length of the alignment, and the alignment can
follow existing old mining roads and thereby minimize any significant new ground
disturbance.

Drill Hole to St. Louis Tunnel.  The closest straight line distance from the seepage site
to the St. Louis Tunnel (and thereby to treatment at the St. Louis Ponds site) is
approximately 2160 feet (2140 feet horizontal and 300 feet vertical for a slope from the
horizontal of about 8 degrees or 14 percent).  Under this alternative a boring would be
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drilled from the seepage site to the tunnel and cased if/as needed depending on rock
conditions.  This would require a specialized drill rig capable of directional drilling an 8-
10 inch nominal OD hole (to case with 6-8 inch pipe) at a shallow angle.  The control on
the directional drilling would have to be very precise in order to intersect the
approximately 8x12 foot tunnel bore from a distance of over 2000 feet.  It is unknown at
present if this degree of precision is attainable with current technology, especially at
such a shallow drilling angle.  The advantages of this alternative are that it requires the
shortest conveyance of flows to the St. Louis Tunnel, no power is required, it avoids
surface disturbance other than a small seepage collection gallery, and no operation is
required.  Provision would have to be considered for clean-out of encrustation as for the
two previous alternatives.  Pipe maintenance with this alternative could be more difficult
than for the other conveyance alternatives considered..

Passive Treatment.  Depending on the maximum flow rate requiring treatment and the
criteria for discharge water quality, it may be feasible to design and construct an all-
weather passive treatment system at or near the existing seepage site.  Dr. William J.
Vail of Allegheny Mineral Abatement, Inc. under subcontract to SEH tested the efficiency
of his proprietary treatment process (based on producing project-specific microbes) on
water sampled from the Argentine Seep (among other small sources in the watershed).
Treatment efficiency for metals, including especially zinc, was found to be favorable
even under cold weather conditions.

2.5.3.3 Preferred Alternative
A preferred alternative has not been identified pending further evaluation of the
alternatives described above.  Key factors and criteria that will need to be considered in
comparing alternatives include but are not necessarily limited to: discharge water quality
criteria (improvement versus numeric limits); technical feasibility; power needs versus
gravity operation; O&M requirements (including equipment replacement); and both
capital and O&M cost.

2.5.4 Wetlands
2.5.4.1 Issue/Objectives

At least the southern portion of the St. Louis Ponds site is characterized by the presence
of pond shoreline and shallow water wetlands.  At least some portions of these habitats
would classify as jurisdictional under a formal wetlands evaluation.  If jurisdictional
wetlands are to be disturbed by dredging or filling it will be necessary, at a minimum, to
obtain a Section 404 permit (possibly a Nationwide permit if the area of disturbance is
minimal).

Actions that might be found to impact jurisdictional wetlands under the preferred
treatment and ponds system alternatives include the conversion of Pond 13 from its
present condition to an enhanced drying/consolidation site for treatment solids and the
possibility of putting Pond 10 into the active flow system to add additional polishing
treatment.  This assumes that these ponds exhibit sufficient wetland characteristics at
least locally (seasonal saturation or inundation of the surface to near surface,
hydric/anaerobic soils, and hydrophytic vegetation) to be classified as jurisdictional.  The
other areas of potential local disturbance of jurisdictional wetlands under the preferred
plan would be at various of the existing ponds where embankment and/or hydraulic
structure rehabilitation or replacement is required, including possibly Pond 5 if it
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Reconnaissance performed August 3-4, 2006 
Rico Field Reconnaissance Summary 

 

1.0 Introduction 
On August 3-4, 2006, a field reconnaissance was performed near the Town of 
Rico in order to identify potential surface openings to mine workings that may 
gravity drain to the St. Louis Tunnel.  Most of the mine workings of interest are 
northeast of the Town of Rico, penetrating through the lower elevations of 
Telescope Mountain and Dolores Mountain.  McKnight’s (1974) report contains 
maps of the majority of relevant mine levels within the two mountains, compiled 
from several historical sources. These tunnels are displayed in plan view at their 
approximate locations within the two mountains on Figure 1, each level of tunnel 
being represented by a different color.  The St. Louis Tunnel, shown in light green 
on Figure 1, discharges into the settling ponds north of Rico.  Nearly all the 
workings displayed on the map are above the St. Louis level and have the 
potential to contribute to the St. Louis discharge. 

As shown on Figure 1, there are two main groupings of mines.  One is east of 
town on Silver Creek, just over a mile upstream from the confluence between 
Silver Creek and the Dolores River, and directly above the Argentine Tailings.  
These workings mainly penetrate Dolores Mountain and will be referred to as the 
Argentine Workings.  The other grouping is further north within Telescope 
Mountain and will be referred to as the Telescope Workings.  The two groupings 
are connected, however, by the long north-south St. Louis crosscut, which 
parallels the Blackhawk fault.  As seen in Figure 1, many of the mine workings of 
interest run along this fault, which stretches northwest and southeast across the 
two mountains. 

1.1 Argentine Workings Layout 
A section view, showing each of the mine levels and their vertical relation to the 
St. Louis level is shown in Figure 2.  There are eight known levels of mines on 
the Argentine side.  On the north side of Silver Creek, there are six levels, the 
lowest of which is the 600 level and the highest is the 100 level.  The 100 level is 
at about ground level at the intersection between the Blackhawk fault and Silver 
Creek.  The St. Louis crosscut extends from the 500 level.  On the south side of 
Silver Creek, there are at least five known levels of mines.  Two of those levels 
are the 200 and 300 levels from the south side, which both pass underneath Silver 
Creek.  The ground level tunnel, which is on approximately the same plane as the 
north side’s 100 level, is known as the Blaine Tunnel.  The upper two levels 
above the Blaine show no vertical connection to the Blaine; as such a connection 
could not be identified from historical maps.  However, there is indication in 
some historical documents that the two levels do connect at some point.  Thus, all 
levels from the Argentine side are assumed to drain to the bottom levels on the 
north side of Silver Creek, and, after filling the short 600 level, to flow down the 
St. Louis crosscut and out the St. Louis Tunnel. 
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1.2 Telescope Workings Layout 
On the Telescope side, there were four levels of workings mapped by McKnight 
(1974) – the St. Louis, Pigeon, Mountain Springs and Wellington – that were 
connected at one time.  In addition, historical documents make reference to the 
Logan tunnels, and two Logan shafts are displayed on historical maps.  A map of 
these workings was not obtained and therefore not shown on Figure 1.  
Regardless, it is important to note the possibility that fairly extensive tunnel 
workings may have once existed between the Wellington and Mountain Springs 
levels.  Besides these four main tunnels, several other tunnel entrances are 
displayed on historical maps, such as the Iron Giant, M.M.P., Limestone and 
C.H.C. Tunnels.  However, there is no indication from any source that these 
tunnels penetrated far into the mountain and connected with the main workings 
associated with the St. Louis Tunnel. 

1.3 Purpose and Method 
As mentioned above, the purpose of the field reconnaissance was to identify 
openings that could potentially access any of these workings and thus affect the 
discharge of the St. Louis Tunnel.  Several generations of historical maps gave 
approximate positions of former openings.  These openings are identified on 
Figures 3 and 4.  All of these locations, however, were digitized from paper maps 
and can be considered very approximate.  Historical maps typically gave slightly 
different locations, and thus estimates were made in regards to their actual 
locations.  During the reconnaissance, an effort was made to locate these openings 
and determine whether or not they could influence the St. Louis discharge.  The 
coordinates of each point of interest that was located during reconnaissance were 
recorded and labeled with a number and 3-letter suffix according to its associated 
mine workings (“stl” for the Telescope workings directly above the St. Louis 
Tunnel, and “arg” for locations near the Argentine workings).  Each of these 
points is also shown on Figures 3 and 4, and a corresponding description can be 
found in Table 1. 

 

2.0 Telescope Mountain 
As shown in Figure 1 and 3, there was at one time a road that wound up much of 
Telescope Mountain and provided access to the Pigeon, Mountain Springs and 
Wellington Tunnels.  Nevertheless, the only topography available that shows most 
of the area of interest was constructed in 1980.  The hope was that these tunnels 
and the nearby shafts would still be accessible by road, and in fact, the road did 
still provide reasonable access to each of these tunnels. 

2.1 Pigeon Tunnel 
The lowest of the three major tunnels above the St. Louis level is the Pigeon 
Tunnel, which was a short hike from the northern most sharp bend in the access 
road.  North of the bend, there is a large opening and flat bench at the foot of what 
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appears to be a waste rock pile, 
with large gray rocks littering the 
hillside.  Upon climbing to the top 
of this hill, however, there was 
found another tier of waste rock, 
composed of smaller, rust-colored 
rocks.  This pile is shown in the 
photo to the right.  At the top of 
this pile is a slight depression into 
the side of the hill, indicating that a 
tunnel may have been present at 
one time.  However, there is now 
very little remnant.  Besides, the Pigeon Tunnel probably did not offer much 
drainage contribution to the St. Louis Tunnel.  The Pigeon Raise, shown on 
Figure 2, rises from the Pigeon level about 150 feet to the highest point on the 
northern branch of the Mountain Springs workings.  Therefore, it is unlikely that 
water would drain directly from the Mountain Springs to the Pigeon workings, 
and drainage from the Pigeon workings does not have a direct path to the St. 
Louis level.  Coordinates of the likely tunnel location were not taken due to lack 
of satellite coverage.  However, point 16stl was taken from the bench at the 
bottom of both piles. 

2.2 Mountain Springs Tunnel 
The Mountain Springs Tunnel (15stl) is located immediately above the Pigeon 
workings, and is the tunnel showing the most extensive excavation.  The tunnel’s 
portal is at the top of several very large waste rock piles, the uppermost of which 
provides an open, flat bench for 
easy access.  The portal 
location is slightly uphill of this 
bench in the more vegetated 
area.  It was easily located, 
however, by following a small 
stream of water that was 
discharging from the former 
portal location.  The tunnel 
itself has long been collapsed 
and shows very little indication 
of its prior existence besides 
the discharge.  A photo of the 
collapsed tunnel is shown 
below.  Its discharge runs several hundred yards downhill and to the north of the 
uppermost waste pile before pooling at the bank of the access road, where it 
appears to seep back into the ground.  In addition to the stream originating at the 
former tunnel entrance, there is also an obvious drainage path that flows adjacent 
to the tunnel and its discharge.  This path is the bright yellow color of the waste 
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rock, and, when traced uphill, appears to 
come from the waste rock pile below the 
Wellington Tunnel. The drainage path is 
pictured to the right. 

The upper portion of the Mountain Springs 
workings, located furthest back into the 
mountain, may gravity drain to the St. 
Louis Tunnel via the now reportedly caved 
Mountain Springs Raise.  Additionally, 
this raise continues up to the higher 
Wellington workings.  Thus, the upper 
portion of the Wellington workings above 
the intersection with the raise may drain 
directly to the Mountain Springs level and 
then to the St. Louis level.  The lower 
portion of the Mountain Springs workings, 
however, should drain to the tunnel 
entrance. 

2.3 Wellington Tunnel 
The highest major tunnel on Telescope 
Mountain is the Wellington Tunnel, whose 
portal is almost 300 feet higher than the 
Mountain Springs Tunnel, but directly 
uphill from it.  (However, as previously 
mentioned, the Logan Tunnel workings 
also likely exist between the Mountain 
Springs and Wellington levels, although 
their extent and location could not be 
determined from available sources).  The 
Wellington Tunnel is also at the top of a 
large waste pile with a flat bench on top.  
Unlike the Pigeon and Mountain Springs 
Tunnels, the Wellington Tunnel has not 
collapsed or been close and is thus still 
open and accessible.  The entrance is 
gated, but there is no visible air blockage, 
and the framework of the tunnel entrance 
appears to be intact.  There is a small 
discharge of water that exits the tunnel, although it ends in a small pool about 20 
yards from the tunnel.  As mentioned above, the lower portion of the Wellington 
workings should drain to the tunnel entrance, while much of the upper portion 
may drain to the Mountain Springs level and then to the St. Louis Tunnel.  The 
tunnel is shown in the photo above. 
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2.4 Other Tunnels 
Besides the three main tunnels discussed above, there appears to be other mine 
activity and waste rock piles just uphill from the Soil Lead Repository.  Historical 
maps show at least three 
tunnels that once existed in 
this area: Lilie D., Clan 
Campbell and C.A.R 
Tunnels.  Upon examining 
the top of these waste piles, 
there were found three 
locations (17stl, 18stl & 
19stl) that may have at one 
time been these tunnel 
portals.  Each is found on a 
small flat bench at the top 
of a waste pile, and each 
appears to be a slight 
depression into the hill.  If 
tunnels existed there at one time, they have long been collapsed and there is 
presently very little indication of former tunnel structure.  As a result, there is 
little opportunity for water or air to enter or exit these locations.  The photo to the 
right, likely the former location of the C.A.R. Tunnel, shows perhaps the most 
evidence remaining that it may have once been a tunnel. Nevertheless, there is no 
indication of links between these tunnels and the rest of the workings.  Perhaps 
they were short exploratory tunnels that never penetrated to the other mines. 

2.5 Telescope Shafts 
One of the main purposes of the reconnaissance was to locate former shafts on the 
mountain and determine whether or not they could still offer access to the mines 
for either air or water.  As shown on Figure 3, there were eight named shafts and 
three unnamed shafts shown on historical maps that potentially accessed the 
workings.  During the field 
reconnaissance, ten locations 
were found that appeared to be 
former shaft openings.  Up to 
six of these correspond 
relatively closely with six of 
the mapped shafts.  The other 
four were other likely shafts 
that were not shown on 
available historical maps.  At 
least three of the shafts 
displayed on historical maps – 
the Pigeon Shaft, Logan Shaft 
and C.H.C. Shaft – did not appear to be in position to access any of the mapped 
workings.  However, they may be in position to access the previously mentioned 
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Logan workings.  Every shaft found in the field appeared to have been covered 
long ago, with no current access to the mine workings.  The only indication that a 
shaft may have been there at one time was a bowl shaped depression in the 
ground, as shown in the above photo.  These former shafts do not appear to be an 
avenue for either water or air to enter the mine. 

3.0 Argentine Workings 
The 1980 topography also shows a road that winds up much of the lower 
elevations of Dolores Mountain, giving access to several of the tunnels around the 
Argentine workings.  There appeared to be at least five tunnels that were 
accessible, although historical documents indicated the one time presence of 
others.  There were also several shafts in the area that presented potential 
openings to the workings.  In the area around the intersection of Silver Creek and 
the Blackhawk fault, at the top of the Argentine Tailings, there are several still-
standing structures and assorted debris that give testimony to the extensive 
operations that were once active in this area. 

3.1 Blaine and Argentine Tunnels 
On ground level (100 level or 
Blaine level) at the top of the 
Argentine Tailings are two tunnel 
portals, the Argentine I (there is 
another portal further up Dolores 
Mountain that is also called the 
Argentine Adit/Tunnel; this will be 
referred to as Argentine II) and the 
Blaine Tunnel.  The Argentine I 
Tunnel (2arg) opens on the north 
side of Silver Creek while the 
Blaine Tunnel (3arg) opens on the 
south.  The two portals are 
separated by only about 50 yards 
and a bridge over Silver Creek.  
The two pictures to the right show 
the tunnels and their relation to one 
another.  The pictures were taken 
looking east, up Silver Creek, with 
the Argentine I portal above and 
the Blaine below.  Each tunnel is 
still open and appears to presently 
offer access to the mines.  While 
there is little opportunity for runoff 
to flow into the mines from these 
locations, there is, of course, exposure the outside atmosphere. 

 



 7 

3.2 North of Silver Creek 
As shown on Figure 2, there are six 
below-ground levels on the north 
side of Silver Creek, accessed 
primarily by the Argentine I Tunnel.  
Historical maps indicate that there 
are two shafts that also access these 
levels – the 517 Shaft and the 
Argentine Shaft – whose locations 
are shown on Figures 2 and 4.  The 
locations of these shafts were 
presumed to be found during field 
reconnaissance (5arg and 6arg); each 
marked by what appears to be a 
curved ventilation pipe.  The 1980 
Rico Hazard Elimination report 
shows schematics of several shaft 
covering alternatives, one of which is 
presented in Figure 5.  The shafts 
appear to have been covered by this 
process and vented with the 
indicated pipe.  Pictures of each of 

these locations are shown below.  
The larger diameter pipe on top 
presumably marks the Argentine 
Shaft, while the smaller diameter 
pipe most likely vents the 517 Shaft. 

Also on the north side of Silver 
Creek is what may be another 
opening to the Argentine mine 
workings. The opening is housed by 
a tall, corrugated metal structure, and 
penetrates horizontally into the hill 
(1arg).  There is a conveyor belt 
stretching into the hole, which exits 
and continues through a horizontal 
shaft to the top of another adjacent 
building located downslope.  This 
opening is located uphill and slightly 
west of the Argentine and Blaine 
tunnels, although it is not marked on 
any known maps and may not access 
the mines at all.  Nevertheless, it is 
worth noting for future closure 
possibility.  Photos of the openings 
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and its housing are shown above and to the right. 

3.2 South of Silver Creek 
The more extensive levels of the Argentine workings are to the south of Silver 
Creek, penetrating into Dolores Mountain.  As shown in Figures 1 and 4, there 
was at one time a road that wound up part of the mountain to access the Rico 
Consolidated, Argentine and Blackhawk Tunnels.  This road was followed for a 
short distance but soon proved inaccessible.  A large, steep, V-shaped channel of 
waste rock has been formed that cuts 
directly down the slope of the mountain, 
blocking the lower and upper section of the 
road.  Nevertheless, the road still provided 
good access by foot on the other side of this 
c
h
a
n
n
e
l
.
  
P
i
c
tures of this channel are shown to the right.  
The above left photo was taken where the channel intersects the lower section of 
road (10arg) and looks downslope toward Silver Creek.  The photo on the right 
was taken from the upper section of road (8arg) and is looking up toward the 
Blackhawk Tunnel.  The topography in Figures 1 & 4 shows a narrow, but steep 
drainage at its approximate location. 

 

3.3 Rico Consolidated Middle Tunnel 
The lowest accessible tunnel is the Rico 
Consolidated Middle Tunnel (the lower and 
upper consolidated tunnels also once existed, 
but their locations were not apparent from 
historical records).  Just above the sharp, 
eastern most bend in the road, there is a 
sizeable waste rock pile, which continues 
down to the lower section of road.  The top of 
the pile was not accessed due to weather 
conditions, but its waste pile was noted and 
photographed from location 11arg.  The photo 
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to the right shows the view from the bottom of this pile.  Further reconnaissance 
could determine the state of the tunnel at the top of this pile. 

3.4 Argentine II Tunnel 
The Argentine II Tunnel is located 
just up the road from the Rico 
Consolidated Middle Tunnel at the 
top of a large bench of waste rock 
(9arg).  The tunnel has an unlocked 
gate, which was slightly open.  
There did not appear to be 
anything blocking tunnel access, 
leaving it open to air contact, 
although there were not immediate 
signs of water discharge from the 
tunnel.  The photo below shows the 
tunnel entrance. 

3.5 Blackhawk Tunnel 
Further up the mountain slope is 
the Blackhawk Tunnel (7arg), also 
at the top of a large waste rock 
pile.  Although similar to the other 
tunnels, it appears to be sealed by 
an air door, preventing access to 
the mine.  Immediately to the east 
of the tunnel’s waste pile is the 
rock channel mentioned 
previously.  Yet the channel 
continues upslope through other 
waste material.  It appears that a 
significant amount of waste was 
also removed from some location 
further up the mountain, although 
access to this location looked to be 
quite difficult.  According to 
historical maps, the Leile Davis 
and Allegheny Tunnels, and the 
Little Maggie shaft is located some 
ways up the slope, and may have 
been the point from which this 
other material was removed.  The 
photos above and to the right show 
the tunnel itself and the waste immediately above the tunnel. 
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4.0 Conclusions 
From observations made during the field reconnaissance, it may be concluded that 
there is very little opportunity for direct surface runoff to enter the mines.  There 
were no shafts found that still offer a means of entry.  Each has been covered and 
gives only a slight depression in the ground surface as an indication that a shaft 
may once have been present. All observed tunnels are situated in such a way that 
runoff would not drain to them.  Several of the tunnels, however, do appear to 
allow for air access, giving some opportunity for undesired chemical processes.  
Nevertheless, water does not likely enter the mines as direct surface runoff, but 
instead may seep through the ground into the mines or enter via transport by the 
Blackhawk fault. 



4-St. Louis Underworkings – Historic Information Summary 
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Underworkings in St. Louis Tunnel Area (sorted by Elevation)

Name Given Likely Name Type of Feature Easting Northing Elevation Comments Source
Uncle Ned Mine 2272911 1389268 10925 EMC2 (2002) 35 3
Unnamed Uncle Ned Tunnels (2) 2273052 1389217 10855 USGS Rico Folio (1905) 35 3
Uncle Ned Mine 2272953 1389072 10825 McKnight Geologic Map (1974) 35 3
Little Maggie Shaft Shaft 2275903 1385109 10790 EMC2 (2002) 55 2
Unnamed Little Maggie Shaft 2275810 1385243 10735 USGS Rico Folio (1905) 55 2
Unnamed Adit 2273095 1390831 10788 McKnight Geologic Map (1974) 20 1
Worlds Fair Mine 2273145 1388976 10770 EMC2 (2002) 37 3
Unnamed Worlds Fair Tunnels (2) 2273190 1389000 10675 USGS Rico Folio (1905) 37 3
Worlds Fair Mine 2273382 1388753 10630 McKnight Geologic Map (1974) 37 3
Unnamed Shaft? 2271621 1389561 10628 McKnight Geologic Map (1974) 31 1
Unnamed Tunnel 2272554 1391274 10610 USGS Rico Folio (1905) 17 1
Unnamed Leile Davis Tunnel 2275853 1385596 10500 USGS Rico Folio (1905) 50 2
Leile Davis Mine 2275942 1385545 10490 EMC2 (2002) 50 2
Unnamed Adit 2271914 1389686 10350 McKnight Geologic Map (1974) 30 1
Unnamed Adit 2271795 1389693 10310 McKnight Geologic Map (1974) 29 1
Allegheny Mine 2275578 1385688 10280 EMC2 (2002) 49 2
Unnamed Allegheny Tunnel 2275492 1385691 10240 USGS Rico Folio (1905) 49 2
Unnamed Shaft 2275545 1383784 10260 USGS Rico Folio (1905) 60 1
Unnamed Tunnel 2273865 1383886 10250 USGS Rico Folio (1905) 59 1
Unnamed Wildcat Tunnel 2275484 1384385 10240 USGS Rico Folio (1905) 57 2
Wild Cat Adit 2275146 1384338 10200 McKnight Geologic Map (1974) 57 2
Unnamed Adit 2275383 1385487 10226 McKnight Geologic Map (1974) 54 1
Unnamed Tunnel 2273887 1384090 10125 USGS Rico Folio (1905) 58 1
Unnamed Shaft 2271986 1391829 10000 USGS Rico Folio (1905) 11 1
Unnamed Adit 2274943 1385511 10000 McKnight Geologic Map (1974) 53 1
Crebec Shaft Shaft 2270759 1390678 9995 EMC2 (2002) 21 2
Unnamed Crebec Shaft 2270674 1390666 9900 USGS Rico Folio (1905) 21 2
Wellington Shaft Shaft 2270674 1391014 9970 EMC2 (2002) 18 5
Unnamed Wellington Shaft 2270693 1391003 9950 USGS Rico Folio (1905) 18 5
Wellington Mine Mine 2270225 1390904 9760 Demolition & Cleanup Hazard Elimination Bid Invitation (1980) 115 18 5
Wellington Tunnel Tunnel 2270336 1390834 9760 Sealed with block wall and steel door Hazard Elimination Bid Invitation (1980) 116 18 5
Wellington Mine 2270321 1390819 9710 McKnight Geologic Map (1974) 18 5
Unnamed Logan Shaft 2270636 1391789 9950 USGS Rico Folio (1905) 14 4
Logan Shaft Shaft 2270599 1391732 9930 EMC2 (2002) 14 4
Logan Shaft Shaft 2270560 1391626 9900 Closed by optional technique Hazard Elimination Bid Invitation (1980) 117 14 4
Logan Shaft Shaft 2270672 1391721 9890 McKnight Geologic Map (1974) 14 4
Black Hawk Mine 2275011 1385736 9940 EMC2 (2002) 48 3
Unnamed Black Hawk Tunnel 2274923 1385744 9890 USGS Rico Folio (1905) 48 3
Black Hawk Adit 2274678 1385712 9760 Sealed with block wall and steel door Hazard Elimination Bid Invitation (1980) 161 48 3
Unnamed Adit 2274848 1385554 9925 McKnight Geologic Map (1974) 52 1
Pigeon Shaft Shaft 2270026 1391866 9865 EMC2 (2002) 13 2
Unnamed Pigeon Shaft 2270049 1391830 9825 USGS Rico Folio (1905) 13 2
C.H.C. Shaft Shaft 2270109 1391534 9865 EMC2 (2002) 15 4
Unnamed C.H.C Shaft 2269973 1391550 9775 USGS Rico Folio (1905) 15 4
C.H.C. Tunnel Tunnel 2269805 1391576 9700 USGS Rico Folio (1905) 15 4
C.H.C. Tunnel Tunnel 2269740 1391595 9670 EMC2 (2002) 15 4
Logan No. 2 Shaft Shaft 2270048 1392236 9815 EMC2 (2002) 9 2
Logan No. 2 Shaft Shaft 2270059 1392250 9750 USGS Rico Folio (1905) 9 2
Unnamed Shaft 2272610 1392047 9810 USGS Rico Folio (1905) 10 1
Unnamed Tunnel 2274110 1384862 9800 USGS Rico Folio (1905) 56 1
Collapsed Black George Adit Adit 2270411 1389538 9760 Closed by optional technique Hazard Elimination Bid Invitation (1980) 114 32 2
Unnamed Black George Adit Adit 2270442 1389553 9732 McKnight Geologic Map (1974) 32 2
Unnamed Adit 2275863 1386533 9750 McKnight Geologic Map (1974) 45 1
Unnamed Adit 2274609 1385643 9750 McKnight Geologic Map (1974) 51 1
Rico Consolidated Mine 2275433 1386350 9730 EMC2 (2002) 47 2
Rico Consolidated Adit 2275106 1386354 9575 McKnight Geologic Map (1974) 47 2
Logan Tunnel Tunnel 2269813 1392507 9700 EMC2 (2002) 7 3
Logan Tunnel Tunnel 2269843 1392523 9650 USGS Rico Folio (1905) 7 3
Logan Tunnel Tunnel Entrance 2269591 1392671 9550 McKnight Geologic Map (1974) 7 3



Short Elliot Hendrickson Inc.
5/3/2011 9:17 AM 2 of 2
Z:\_CURRENT_PROJECTS\Atlantic Richfield\60157757 Rico\500 Progress Submittal-Deliverables\504 Source Control\504.1 Drafts\St Louis Underworkings_Historic Information Summary.xls

Underworkings in St. Louis Tunnel Area (sorted by Elevation)

Name Given Likely Name Type of Feature Easting Northing Elevation Comments Source
Princeton Mine 2270076 1390638 9670 EMC2 (2002) 22 2
Princeton Tunnel 2270013 1390624 9625 USGS Rico Folio (1905) 22 2
Unnamed Adit 2275826 1386675 9650 McKnight Geologic Map (1974) 44 1
Argentine Adit w/ Concrete Portal Adit 2274937 1386157 9640 Hazard Elimination Bid Invitation (1980) 163 41 5
Argentine Group Mine 2274442 1386621 9470 EMC2 (2002) 41 5
Argentine Shaft 2274414 1386648 9380 USGS Rico Folio (1905) 41 5
Argentine Haulage Adit Adit 2274129 1386391 9360 Closed by optional technique Hazard Elimination Bid Invitation (1980) 94 41 5
Argentine Tunnel Tunnel 2273956 1386322 9360 Sealed with block wall and steel door Hazard Elimination Bid Invitation (1980) 95 41 5
Unnamed Adit 2270070 1393923 9623 McKnight Geologic Map (1974) 2 1
Unnamed Adit 2270258 1389924 9570 McKnight Geologic Map (1974) 28 1
Princeton Shaft Shaft 2269902 1390208 9550 Closed by optional technique Hazard Elimination Bid Invitation (1980) 113 25 2
Unnamed Princeton Shaft Shaft 2269948 1390282 9530 McKnight Geologic Map (1974) 25 2
Unnamed Adit 2269623 1393930 9540 McKnight Geologic Map (1974) 1 1
Limestone Tunnel Tunnel 2269465 1391458 9500 USGS Rico Folio (1905) 16 3
Unnamed Limestone Adit 2269640 1391305 9445 McKnight Geologic Map (1974) 16 3
Limestone Tunnel Tunnel 2269416 1391494 9440 EMC2 (2002) 16 3
Pigeon Tunnels (3) 2269392 1392682 9490-9520 USGS Rico Folio (1905) 6 3
Pigeon Mine 2269202 1392577 9400 EMC2 (2002) 6 3
Pigeon Mine 2269130 1392552 9205 McKnight Geologic Map (1974) 6 3
Wabash Mine 2269492 1392809 9485 McKnight Geologic Map (1974) 4 3
Wabash Shaft 2269340 1392831 9475 USGS Rico Folio (1905) 4 3
Wabash Mine 2269218 1392867 9430 EMC2 (2002) 4 3
Mountain Springs Tunnel Tunnel 2269467 1390934 9480 USGS Rico Folio (1905) 19 5
Mountain Springs Tunnel Tunnel 2269367 1390955 9470 EMC2 (2002) 19 5
Mountain Springs Adit 2269658 1390836 9443 McKnight Geologic Map (1974) 19 5
Mountain Springs Mine 2269490 1390734 9443 McKnight Geologic Map (1974) 19 5
Mountain Springs Tunnel Tunnel 2269542 1390808 9440 Closed by optional technique Hazard Elimination Bid Invitation (1980) 107 19 5
Unnamed Adit 2275486 1386902 9470 McKnight Geologic Map (1974) 40 1
Blaine Mine 2274029 1386484 9455 EMC2 (2002) 46 2
Blaine Tunnel w/ Drainage Tunnel 2274087 1386309 9360 Sealed with block wall and steel door Hazard Elimination Bid Invitation (1980) 93 46 2
Last Chance Lode Adit Adit 2274884 1386618 9440 Closed by optional technique Hazard Elimination Bid Invitation (1980) 174 42 1
Silver Creek Mill Powder House Structure 2273621 1386412 9400 Demolition & Cleanup Hazard Elimination Bid Invitation (1980) 73 43 1
Blaine & Logan Tunnel Tunnel 2268915 1392578 9310 EMC2 (2002) 5 3
Blaine & Logan Tunnel Tunnel 2268980 1392589 9300 USGS Rico Folio (1905) 5 3
Unnamed Blaine & Logan Tunnel Adit 2268571 1392807 9153 McKnight Geologic Map (1974) 5 3
M.M.P. Tunnel 2268781 1390620 9280 USGS Rico Folio (1905) 23 2
M.M.P. Mine 2268744 1390646 9260 EMC2 (2002) 23 2
Iron Giant Tunnel 2268579 1390608 9240 USGS Rico Folio (1905) 24 3
Iron Giant Mine 2268560 1390634 9140 EMC2 (2002) 24 3
Unnamed M.M.P. or Iron Giant Adit 2268648 1390547 9120 McKnight Geologic Map (1974) 24 3
Unnamed Adit 2268754 1391871 9201 McKnight Geologic Map (1974) 12 1
Collapsed Shed & Ore Bin Lily D Structure 2268782 1389869 9180 Demolition & Cleanup Hazard Elimination Bid Invitation (1980) 100 27 3
Lily D Mine 2268780 1389889 9150 McKnight Geologic Map (1974) 27 3
Lilie D Mine 2268581 1390046 9130 EMC2 (2002) 27 3
C.A.R. Mine 2268762 1389152 9160 EMC2 (2002) 36 1
Unnamed Adit 2268794 1388292 9130 McKnight Geologic Map (1974) 38 1
Clan Campbell Mine 2268791 1389306 9118 McKnight Geologic Map (1974) 33 2
Clan Campbell Mine 2268601 1389467 9040 EMC2 (2002) 33 2
Unnamed Adit 2268764 1387535 9085 McKnight Geologic Map (1974) 39 1
Governor Mine 2267945 1393192 9040 EMC2 (2002) 3 1
Unnamed Adit 2268220 1392319 8990 McKnight Geologic Map (1974) 8 1
Logan Tunnel Tunnel 2267967 1390094 8910 EMC2 (2002) 26 2
Logan Tunnel (?) Tunnel 2268029 1390074 8880 USGS Rico Folio (1905) 26 2
St. Louis Tunnel Tunnel 2268233 1389297 8910 EMC2 (2002) 34 1
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Surface Shafts

Shaft
Drainage 

Area
Closure Technique Likely 
Peformed Connected to Workings? Comments

Wabash 30 Perhaps May likely be connected to Logan workings, which are connected to Mountain Springs 
workings.  Also, shaft is located just to the east of Blackhawk Fault.

Logan No.2 14 Most likely Logan workings are connected to Mountain Springs workings via raise
Unnamed 14.6 Perhaps Shaft located near upper Wellington workings, approximately 200 feet above
Unnamed 15.7 Perhaps Shaft located near upper Wellington workings, approximately 200 feet above

Pigeon 2.6 Perhaps
Pigeon workings eventually drain to St. Louis, but the given location of this shaft is 
several hundred feet from the mapped Pigeon workings; Its location, however, does 
appear to be above the assumed location of the Logan workings.

Logan  6.5 Optional closure technique Most likely Logan workings are connected to Mountain Springs workings via raise
C.H.C. 40.6 Perhaps Location is most likely above Logan workings

Wellington 16.9 Sealed w/ block wall & steel door Most likely Probably drains to Wellington Tunnel, near its portal, but would have to backup a 
considerable distance (>1000') to access raises that would drain to the St. Louis level

Crebec 31.8 Perhaps Most likely accesses Princeton Tunnel workings, which are at an elevation between 
the Wellington and Mountain Springs level, but of which we have no mapping

Princeton 40 Optional closure technique Perhaps See above
Unnamed 30.7 Unlikely Does not appear to connect; may access Lilly D and Clan Campbell workings
Argentine 40.3 Yes Drains directly to St. Louis level

Little Maggie 4.1 Perhaps Appears to be access Log Cabin (Blackhawk) workings; we have not determined if 
these workings, along with the Argentine Tunnel workings, connect to the others

Unnamed 360.4 Unlikely Does not appear to connect

Uncertainties

Last Chance Lode Adit This adit may lead to some workings between the Blaine and Argentine levels, but we do not have any such mapping.

The Argentine Tunnel, Rico Consolodated Tunnel, and Log Cabin (Blackhawk) Tunnel are directly above the Blaine workings (by approximately 250'), 
and may drain there, but there is not an obvious connection

Argentine Workings

Other Tunnels Several tunnel portals were mapped in 1905, including the C.H.C., Limestone, Iron Giant, M.M.P. and Princeton, but we do not have any mapping of 
them.  However, they are all in the vicinity of the Mountain Springs Tunnel.

Lilly D & Clan Campbell These tunnels pass over the lower section of the St. Louis Tunnel, about 250' higher in elevation, but it does not appear that they are connected.

The Logan workings are in the vicinity of the Mountain Springs and Pigeon workings, and there was once a raise from the Mountain Springs workings 
to the Logan workings, but we do not have reliable mapping or elevations for them.

Logan Workings



Short Elliot Hendrickson Inc.
5/3/2011 9:17 AM 1 of 1
Z:\_CURRENT_PROJECTS\Atlantic Richfield\60157757 Rico\500 Progress Submittal-Deliverables\504 Source 
Control\504.1 Drafts\St Louis Underworkings_Historic Information Summary.xls

Fault Lengths (shown on DeLorme map)

Fault Feet Miles
Blackhawk 16,843 3.19
Princeton East 2,703 0.51
Princeton West 3,143 0.60
Nellie Bly 3,333 0.63
Honduras 2,736 0.52
Last Chance 4,588 0.87
Hidden 2,462 0.47

Total 35,808 6.78



5-Rico Mine Recon – August 6 – Table 1 



Deg Min Sec Dec. Deg. Deg Min Sec Dec. Deg.

1arg 37 42 3.11745 37.70087 108 0 37.6807 108.01047 71-74 Conveyor Yes

Just uplsople of Argentine Tailings; possibly 
horizontal adit into slope; conveyor belt exits 
from tunnel, continues up duct to feed 
downslope structure; covered by tall metal 
structure; opening ~3'x5'

2arg 37 42 3.07305 37.70085 108 0 35.1483 108.00976 75-76 Argentine Tunnel Tunnel Yes Tunnel on north side of Silver Creek; approx. 
50' from bank 95

3arg 37 42 2.79306 37.70078 108 0 34.6339 108.00962 77-78 Blaine Tunnel Tunnel Yes Tunnel on south side of Silver Creek; approx. 
30' from bank 93

4arg 37 42 0.70471 37.7002 108 0 38.3106 108.01064 None Bridge N/A Bridge crossing Silver Creek

5arg 37 42 4.67079 37.7013 108 0 31.2501 108.00868 79-81 Ventilation 
Pipe Yes

Large 3'-4' diameter ventilation pipe; on 
bench at top of waste rock pile; discolored 
rock at foot of pipe; potential shaft covering?

164?

6arg 37 42 4.32464 37.7012 108 0 35.6249 108.0099 82-83 Ventilation 
Pipe Yes ~8" diameter ventilation pipe; on top of small 

waste rock pile

7arg 37 41 56.771 37.6991 108 0 27.0029 108.0075 130-135 Log Cabin Tunnel 
or Black Hawk Tunnel No Tunnel close with air door; top of large waste 

pile 161?

8arg 37 41 59.0773 37.69974 108 0 28.1178 108.00781 136-137 Road 
Intersection N/A

Top intersection of road and "channel" of 
waste rock; channel is v-shaped, steep, ~10' 
wide at tope; flows straight down through 
waste piles

9arg 37 42 1.03815 37.70029 108 0 24.8156 108.00689 138-141 Argentine Adit Tunnel Yes Tunnel at top of pile; gated, but gate is open; 
appears to be accessible inside 163

10arg 37 42 2.63226 37.70073 108 0 30.1994 108.00839 145-146 Road 
Intersection N/A On waste rock channel at lowest intersection 

with road

11arg* 37 42 3.72 37.70103 108 0 21.2 108.00589 142 Rico Consolidated 
Middle Tunnel Toe of Pile No Photo taken looking up at pile, just on uphill 

side of first bend in the road

12arg* 37 42 4.45 37.70124 108 0 23.7 108.00658 143 Rico Consolidated 
Middle Tunnel Toe of Pile No Photo taken looking up at pile, ~50 yards 

downhill from first bend

13arg* 37 42 3.33 37.70093 108 0 26.6 108.00739 144 Silver Creek Creek No
Looking downhill at Silver Creek, slightly 
downhill from 12arg; creek pools before 
flowing at outlet

1stl 37 42 47.0931 37.71308 108 1 22.2243 108.02284 84-86 Wellington Tunnel Tunnel Yes

Gated off at entrance, yet still appears open 
to air; on large bench at top of large waste 
pile; small stream exiting & ending in large 
puddle 20yds from entrance

115,116

2stl 37 42 52.4771 37.71458 108 1 17.6658 108.02157 87-88 Shaft No Depression in ground: 10-15' deep, 15-20' 
wide

3stl 37 42 52.8333 37.71468 108 1 17.2246 108.02145 None Road 
Intersection N/A Intersection of road and trail just above 

Wellington shaft; trail not marked on map

4stl 37 42 46.2941 37.71286 108 1 16.2693 108.02119 89 Crebec Shaft Building N/A Large, recently built, circular building; raised 
on deck

5stl 37 42 48.8736 37.71358 108 1 17.0804 108.02141 None Road 
Intersection N/A

Intersection of main road that continues up to 
building (4stl) and steeper road that climbs 
upslope to 10stl-14stl

6stl 37 42 55.9726 37.71555 108 1 18.8157 108.02189 90-91 Logan Shaft Shaft No Large rectangular depression: ~15' x 30'; Top 
of large waste pile 117

7stl 37 42 54.9301 37.71526 108 1 20.8649 108.02246 92 Pigeon Shaft Shaft No
Small waste pile; at top of pile are several 
small depressions, although one is more 
prominent

Photos

Mine Location Reconaissance - August 2006
Table 1

1980 Haz 
Elim#

GPS 
Point

Latitude Longitude
Description

Likely Open 
to Air?TypeLikely Name
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Deg Min Sec Dec. Deg. Deg Min Sec Dec. Deg. Photos

Mine Location Reconaissance - August 2006
Table 1

1980 Haz 
Elim#

GPS 
Point

Latitude Longitude
Description

Likely Open 
to Air?TypeLikely Name

8stl 37 42 54.7688 37.71521 108 1 25.203 108.02367 93-94 CHC Shaft Shaft No

Depression on flat bench by side of road; 
large gray rocks scattered around; slight 
clearing of trees; GPS point taken on road, ~ 
40' west of center of depressoin

9stl 37 42 41.3995 37.7115 108 1 10.7543 108.01965 95 Shaft No
Small depression: ~7' diameter, 3-4' deep; 
~2000' S/SE of building (4stl); trail peters off 
shortly after depression

10stl* 37 42 56.5 37.71569 108 1 4.1 108.01781 96 Shaft No Depression: ~6-8' deep, 8' diameter; no signs 
of waste

11stl* 37 42 57.4 37.71594 108 1 9.5 108.01931 97 Shaft No Depression: ~3-4' deep, 6' diameter; no signs 
of waste

12stl* 37 42 52.1 37.71447 108 1 10.2 108.0195 98-101 Shaft No Bench & slight depression at top of wate rock 
pile (large gray rocks); path splits bench

13stl* 37 42 52.1 37.71447 108 1 14.1 108.02058 102-103 Shaft No Depression: ~3' deep, 8' wide; small hole at 
bottom, could drain some

14stl* 37 42 49.3 37.71369 108 1 16.3 108.02119 104 Wellington Shaft Shaft No Depression: ~3' deep, 10' wide; near fork of 
main road and upper road (5stl)

105-108 Drainage N/A
Yellow drainage path; coming from what 
appears to be the Wellington waste pile; 
flows to the west of Mt. Springs Tunnel

15stl 37 42 46.1823 37.71283 108 1 31.4073 108.02539 109-114 Mt. Springs Tunnel Tunnel No

Tunnel on top of very large waste pile; tunnel 
is collapsed/covered, with very little 
indication of formerly being a tunnel; steady 
stream flowing seaping through and flowing 
from tunnel location; water pools slightly 
downhill before continuing; appeasr to end 
and pool at road embankment

99-110

16stl* 37 43 2.58 37.71738 108 1 37.1 108.02697 115-119 Pigeon Tunnel Tunnel No

2 "tiers" of waste piles; lower pile: gray, large 
rock - toes at large open bench; higher pile: 
smaller, orange waste rock; at top of upper 
pile is a slight depression in the face of the 
mountain; tunnel assumed to be there but 
not obvious

17stl 37 42 31.0957 37.70864 108 1 41.0181 108.02806 120-122, 
129 Tunnel No

Appears to be collapsed tunnel, though not 
obvious; directly upslope of repository; at 
tope of large waste pile; no signs of drainage 
from tunnel

18stl 37 42 37.3633 37.71038 108 1 42.0351 108.02834 123-125 Tunnel No
Appears to be collapsed tunnel; on slope just 
north of 17stl; several step of waste piles 
below

19stl 37 42 36.0147 37.71 108 1 42.3917 108.02844 126-128 Tunnel No
Appears to be collapsed tunnel, although it is 
slightly downhill and south of 18stl - could be 
waste from it; on wide bench at top of pile

*  Point not taken or unable to establish satellite coverage; Latitude/Longitude estimated
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6-RICOSITE – Hazards Elimination Program 



RICO SITE
HAZARDS ELIMINATION PROGRAM

                   Optional                          Mandatory             Special Hazard
           Site Rehabilitation Demolition           Closure Techniques                  Closure Techniques      Elimination Techniques

Topsoil Fertilize, Remove & Concrete Cap Doze & Bulkhead Sealed See Key Perimeter
Application Seed & Mulch Dispose Seal W/Drain Bulkhead for Details Fencing

1 9 Beneficiation Plant X
2 11 Storage Shed X
3 13 Akeaha Tunnel X
4 14 Akeaha Mine Ore Bin X
5 20 Roy's Tract Mill Site X
6 21 Tram Tower & Ore Bin X
7 22 Area Access Roads X
8 23 Railroad Water Tower X
9 26 Santa Cruz Incline X X

10 27 Silver Swan Adit Portal X X
11 28 Atlantic Cable Shaft X
12 36 Prospect Pit X
13 37 Partially Collapsed Shaft X
14 38 Prospect Pit X
15 39 Union Carbonate Shaft w/Air Vent X
16 40 Union Carbonate Ore Bin & Aerial Tram X
17 41 Revenue Mine Site X
18 42 Pro-Patria Mine Building X
19 43 Pro-Patria Mine Storage Shed X
20 45 Pro-Patria Mine Powder House X
21 46 Pro-Patria Mine Ore Bin & Tram Bldg. w/ Loading Pump X
22 47 Skeptical Shaft X X
23 48 Pro-Patria Aerial Tram Tower X X
24 49 Partially Collapsed Shaft X X
25 50 Ysabel Lode Prospect Pit X
26 51 Ysabel Lode Prospect Pit X X
27 52 Elliot Lode Prospect Pit X X
28 53 Elliot Lode Prospect Pit X X
29 54 Powder House X X
30 55 Job Copper Lode Prospect Pit X
31 56 Nora Lilly Mine Site X
32 57 Pro-Patria Tram Terminal & Ore Bin X X
33 58 Powder House X
34 59 Falcon Adit Portal X
35 60 Falcon Mine Ore Bin X
36 61 Pelican Lode Storage Sheds X
37 62 Phoenix Lode Storage Shed & Powder House X
38 63 Eureka Lode Adit Portal X
39 64 Woods Hole Adit Portal X
40 65 Partially Collapsed Log Storage Shed X X
41 66 South Park Adit Portal X
42 67 Catskill Lode Adit & Storage Shed X
43 68 Gertie Lode Prospect Pit X X
44 69 Catskill Lode Storage Building X
45 70 Operating Transformer Station X
46 71 Union Carbonate Tram & Ore Bin X X
47 72 Forest-Payroll Tram Tower & Ore Bin X X
48 73 Silver Creek Mill Powder House X X
49 89 Non-Operating Transformer Station X
50 90 Larson Tunnel Ventilation Raise X X
51 91 Ore Bin X
52 92 Storage Shed X X
53 93 Blain Tunnel X
54 94 Argentine Haulage Adit Portal X X X
55 95 Argentine Tunnel Portal X
56 96 Nutmeg Lode Tunnel Portal X
57 97 Nutmeg Lode Adit Portal X
58 98 Mountain Spring Mine Tram Tower X X
59 99 Mountain Spring Mine Tram Tower X X
60 100 Shed & Ore Bin X X
61 101 Mountain Spring Mine Tram Tower & Ore Bin X
62 102 Mountain Spring Mine Tram Tower X
63 103 Mountain Spring Mine Snow Shed  Ore Bin X
64 104 Mountain Spring Mine Powder House X
65 105 Mountain Spring Mine Non-Operating Transformer Station X
66 106 Mountain Spring Mine Non-Operating Transformer Station X
67 107 Mountain Spring Mine Tunnel Portal X X
68 108 Mountain Spring Mine Mill & Office X
69 110 Mountain Spring Mine Sawmill, Storage Shed, X



RICO SITE
HAZARDS ELIMINATION PROGRAM

                   Optional                          Mandatory             Special Hazard
           Site Rehabilitation Demolition           Closure Techniques                  Closure Techniques      Elimination Techniques

Topsoil Fertilize, Remove & Concrete Cap Doze & Bulkhead Sealed See Key Perimeter
Application Seed & Mulch Dispose Seal W/Drain Bulkhead for Details Fencing

 Snowshed, Ore Chute, Outhouse
70 111 Mountain Spring Mine Ore Bin & Tram Tower X
71 112 C.V.G. (Burns) Mine w/Drainage X
72 113 Princeton Shaft X X
73 114 Black George Adit Portal X
74 115 Wellington Mine X
75 116 Wellington Tunnel Portal w/Drainage X
76 117 Logan Shaft X X
77 118 Nutmeg Lode Adit Portal X
78 119 Silver Creek Tailings Office X
79 120 Non-Operating Transformer Station X
80 121 Smuggler Adit Portal w/Drainage X
81 122 Collapsed Adit Portal X
82 123 Yankee Boy Shaft * X
83 124 Collapsed Adit w/numerous roof collapses & surface pits X
84 125 Collapsed Adit Portal X
85 129 Hard Scrabble Adit Portal X X
86 160 Rico Argentine Storage Building X X X
87 161 Black Hawk Adit X X
88 163 Argentine Adit w/Concrete Portal X X
89 164 Collapsed Stope "Daylighting" to surface X X
90 165 Camp Housing Shed X X
91 166 VanWinkel Shaft, Headframe & Hoist House * X
92 167 VanWinkel Ore Bin X
93 168 VanWinkel Shaft Mine Buildings X X
94 169 VanWinkel Shaft Mine Residence Buildings X X
95 170 VanWinkel Planer Building X
96 171 L. P. Gas Stream Crossing X
97 172 Dilapidated Residential Unit X X
98 173 Planer Building & Shed X X X
99 174 Last Chance Lode Adit Portal X X

100 177 Protection No. 4 Lode X
101 178 Payroll Lode Adit X X
102 179 Forest - Payroll Adit X
103 181 Forest - Payroll Ore Bin X
104 182 Dilapidated Shed X
105 183 Union Carbonate Aerial Tram Guide Wire X
106 184 Depot Foundation X X
107 185 Junk Cars X
108 186 Dilapidated Bridge X
109 187 Wakeman Tunnel Shed X
110 188 Wood Debris Pile X

*Optional Disposal Site.
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MEMORANDUM 

TO: File 
 
FROM: Alan Jewell, P.E. 
 
DATE: December 5, 2005 
 
RE: Analysis of existing data on St. Louis Tunnel Flow Sources 
 SEH No. AARCOE0105.00        
 
 
A preliminary analysis of known existing flow data has been performed.  The analysis consists of a water 
balance of various known and potential contributors of flow to the St. Louis Adit outflow.  Only two 
sources of data regarding internal flows within the mine have been examined.  Other flow measurements 
are known to have been taken, but have not yet been acquired.  The sources examined consist of three 
internal Anaconda memos, one by E. F. Sass, one by C.S. Sra, and one by Jack Whyte (copies attached).  
The memos contain valuable flow information, but their lack of specifics as to exactly what flows were 
measured is problematic. 
 
Preliminary Water Balance Model 
 
A water balance model was developed to attempt to reconcile the two sources of flow measurement.  
Various known or potential sources of inflow (and outflow) to/from the mine workings have been 
identified, along with some details of the “plumbing” that routes these flows to the St. Louis Adit.  The 
water balance model is presented in Figures 1 and 2.  The model is composed of several submodels.  The 
“Underground Model” models the known or assumed plumbing of the mine based on reconstructed 3D 
models of the facility (Figures 3 and 4).  The “Source Model” models the numerous known and potential 
contributors to flow.  Various other models tie the two models together, mapping source contributions to 
various parts of the mine. 
 
Model Calibration and Analysis 
 
The model is calibrated against data from the Whyte and Sass memos, assumptions about what specific 
flows the memos are referring to, as well as numerous physical assumptions.  The important assumptions 
are listed below: 
 
 Data Assumptions 
 

• It is not known whether the total flow referred to by Whyte is at the St. Louis Adit or within the 
tunnel.  A location within the tunnel where the north and southeast crosscuts confluence is 
assumed. Whyte is otherwise clear and provides data on sources of flow from various conduits 
intersecting the St, Louis Tunnel. 

• The Sass memo indicates that 20-30% or more (200-300 gpm) of the total flow is from drillholes 
within the mine.  Sass indicated that attempts were being made to plug the holes, but was 
skeptical that the water would not reemerge somewhere else.  Sass also does not indicate where in 
the mine the all of the drillholes are (except that one is in the Blaine), however, the earlier Sra 
memo indicates all of the flowing drillholes are in the Rico-Argentine Adit.  Sass does not appear 
to indicate a distinction between the Rico-Argentine and Blaine workings.  It is assumed that Sass 
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refers the Rico-Argentine/Blaine Group as the “Blaine,” and that all of the flowing drillholes 
observed by Sass and Sra are in the Rico-Argentine. 

• The Sass memo also indicates 350-400 gpm of flow is emerging from the Blaine, but does not 
indicate exactly where this was measured, or whether it includes the drillholes presumably in the 
Rico-Argentine Adit.  Sass indicates that 300-400 gpm of the above total was traced “as far as the 
[Blaine] workings were accessible and typically ended with water entering through a collapsed 
raise or drift from caved stopes above in the highest level of the mine.”  It is assumed that since 
the drillhole flows are observable (not hidden in collapsed workings), that the 350-400 gpm 
emerging from the “Blaine” is separate from the 200-300 gpm emerging from the drillholes.  It is 
also assumed that the 350-400 gpm is flowing from collapsed portions of the Blaine and/or Rico 
Argentine.  It is further assumed that Sass estimated this flow at the Blaine level and above, as 
opposed to the St. Louis Level at the 517 shaft or higher. 

• It is assumed that the Rico-Argentine workings all flow to the St. Louis Tunnel, and that no flow 
emerges from the Rico-Argentine Adit (significant flow emerging from the adit would probably 
have been previously observed or noted by Sass and Sra if present). 

 
Model Assumptions 
 
• The various source and flow assumptions are given in Figures 1 and 2.   
• Faults intersecting the surface (Figure 5) are assumed to be a source of inflow.  The amount of 

inflow is assumed to be a function of the length of the fault, the surface area of drainage to the 
fault, and the extent of the workings potentially acting as drainage.  Other than the length of the 
faults, none of the other parameters are quantified except by eyeball estimate.  Thus, relative 
contributions from fault infiltration are estimated for various faults and parts of the mine.  The 
model is allowed to solve for the total quantity infiltrating via faults. 

• Where Silver Creek or the Dolores River cross faults, they are assumed to be potential sources of 
inflow and/or outflow.  The relative contributions of each of these crossings could be estimated 
based on judgment of their closeness to the workings, head relative to the workings, and other 
factors; however, it is not apparent whether they would result in inflow or outflow.  It is therefore 
assumed that where the Blackhawk fault crosses Silver Creek is the only contributor.  The model 
solves for the magnitude and direction of the flow. 

• Historic shafts are assumed to be potential contributors.  Since little information is available 
about them, they are all assumed to contribute a relative amount proportional to their apparent 
drainage area (Figure 5).  Some are known to be capped, but presumably could still be influenced 
by shallow groundwater.  It is not clear which, if any of the shafts shown on Figure 5 are 
connected to the mine system, so all are presumed to be connected equally.   The model solves for 
the total amount of flow from all shafts. 

• Regional groundwater is presumed to contribute to inflow.  The relative amount contributed to 
various parts of the mine is based on an eyeball estimate based on potential contributing area and 
extent of mine workings for each part of the mine. 

• Drillholes within the mine are located based on the assumptions described previously.  Some of 
the drillholes are presumed to be influenced by very deep groundwater since they are believed to 
have been associated with the molybdenum deposit exploration.  The model is allowed to solve 
for the portion of drillhole inflow derived from deep groundwater. 

 
Model Results 
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The model solves for the total relative contributions of the various sources described above, while best-
fitting model results to the known data.  The results of the model are presented in Figure ? and 
summarized below: 
 

• The model predicts the following relative source contributions: 
o Silver Creek: 5% of total flow 
o Fault Infiltration: 68% of total flow (including above) 
o Regional groundwater: 20% of total flow (as a loss) 
o Drillholes: 21% of total flow, with 100% from deep ground water 
o Shafts: 33% of total flow 

 
Conclusions 
 
The model is able to fit the observed data very closely, however, more data and/or model constraints are 
needed to obtain a reliable picture of the contributing sources of flow to the St. Louis Adit discharge.  The 
model likely has some conceptual errors with regard to handling of the flow from drillholes, but until 
more information is gathered on the nature of these drillholes, it probably makes no sense to adjust the 
model.  It seems unlikely that 100% of the drillhole water is from deep sources, however, the Rico-
Argentine Group appears to produce an excess of water that the existing model attempts to explain by 
suggesting it is from sources other than the surface. 
 
The model seems to indicate that potential infiltration from Silver Creek is minor, but this is a tentative 
conclusion until the model can be improved.  Unless the model is improved, field confirmation is 
probably necessary.  Field confirmation of creek/river infiltration should consider the possibility of 
multiple sources.  Improvements to the existing model could be made as described below: 
 

• Collect and add more data.  More data regarding internal flows is known to have been 
collected.  If this data can be located, it can likely be used to improve the model.  Data on the 
drillholes should be included as well. 

• Improve the physical model.  Improved estimates of the relative contributions from various 
sources can be obtained.  For instance, the fault infiltration can take into account storage in 
surficial deposits as well as hydraulics of entrance to the fault, giving greater precision as to the 
relative importance of various faults.  River/creek infiltration could be described physically as 
well. 

• Fieldwork.  The proposed examination of shafts, adits and other potential sources of inflow or 
outflow in the field should allow further constraints to be imposed on the model.   

• Improve the ground water portion of the model.  Better assumptions of the magnitude of 
various ground water contributors can and should be made.  The computed loss of ground water 
seems very high relative to the Dolores basin as a whole, however certain mine workings (the 600 
level) are known to be flooded.    

• Calibration of model against St. Louis Tunnel Outflows.  A previously developed model of 
total flow from the St. Louis Tunnel was developed.  The only input to the model was flow in the 
Dolores River.  St. Louis Tunnel flows were modeled surprisingly well when a simple “leaky 
storage tank” assumption was used to correlate Dolores River flows to St. Louis Tunnel flows.  In 
other words, the St. Louis Tunnel flow responds similarly to the Dolores River flow, except that 
the St. Louis Tunnel seems to have a slightly extended runoff curve – it acts as a leaky storage 
tank.  It is believed that the model developed herein could replace the storage tank model and be 
more accurate if physical and time-based submodels of fault infiltration, surface infiltration and 
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creek/river infiltration could be developed.  With some estimate of the time element included for 
various sources, a more accurate picture of the size of various contributors could be made.  For 
instance, ground water infiltration, fault infiltration, shaft infiltration and river/creek infiltration 
are all expected to have different significantly different flow vs. time signatures.  The developed 
model would also be useful in improving the tunnel outflow model for the treatment phase of the 
project. 

• Water Chemistry.  Water chemistry data within the mine is included in the previously 
referenced memos, but is subject to the same assumptions described previously.  This data is 
currently being added to the database.  Additional data is known to have been collected and will 
be acquired if possible.  Due to the likely changes in chemistry as water flows through the mine, 
it is unknown whether this data will provide a reliable mass balance estimate if no chemical 
changes are assumed.  However this data could assist in discerning clues as to the internal mine 
chemistry once flows are more accurately calculated.  This would likely prove useful in the final 
assessment of the benefit of air doors. 

• Sensitivity or Statistical Analysis.  Once the model is improved, a sensitivity or statistical 
analysis could be performed to assess the impact of various remaining assumptions.  The 
estimated probability of various assumptions could be included, for example. 
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8-Blaine Adit - Data Summary 1 



Station DateTime Consultant Laboratory Analyte AnalyteTy AnalyteMeValue Qualifier Units DataSourceName ElectronicFileSource CommentsEntryID
Swan Portal 8/18/1980 Rico Argentine Mining Co. Commercial Testing and Engineering pH Not ApplicaNot Applica 1.9 standard u 24 Blaine Adit.xls Preserved  2453180
Swan Portal 8/18/1980 Rico Argentine Mining Co. Commercial Testing and Engineering Flouride Not ApplicaNot Applica 0.06 mg/l 24 Blaine Adit.xls 2453180
Swan Portal 8/18/1980 Rico Argentine Mining Co. Commercial Testing and Engineering Sulfate Not ApplicaNot Applica 253 mg/l 24 Blaine Adit.xls 2453180
Swan Portal 8/18/1980 Rico Argentine Mining Co. Commercial Testing and Engineering Zinc Total Unknown 1.96 mg/l 24 Blaine Adit.xls 2453180
Swan Portal 8/18/1980 Rico Argentine Mining Co. Commercial Testing and Engineering Iron Total Unknown 5.4 mg/l 24 Blaine Adit.xls 2453180
Swan Portal 8/18/1980 Rico Argentine Mining Co. Commercial Testing and Engineering Cadmium Total Unknown 0.001 U mg/l 24 Blaine Adit.xls 2453180
Swan Portal 8/18/1980 Rico Argentine Mining Co. Commercial Testing and Engineering Lead Total Unknown 0.05 U mg/l 24 Blaine Adit.xls 2453180
Swan Portal 8/18/1980 Rico Argentine Mining Co. Commercial Testing and Engineering Mercury Not ApplicaNot Applica 0.00005 mg/l 24 Blaine Adit.xls 2453180
Blaine Tunnel @ Collar of Blaine Shaft 8/18/1980 Rico Argentine Mining Co. Commercial Testing and Engineering pH Not ApplicaNot Applica 1.8 standard u 24 Blaine Adit.xls Preserved  2453180
Blaine Tunnel @ Collar of Blaine Shaft 8/18/1980 Rico Argentine Mining Co. Commercial Testing and Engineering Flouride Not ApplicaNot Applica 1.7 mg/l 24 Blaine Adit.xls 2453180
Blaine Tunnel @ Collar of Blaine Shaft 8/18/1980 Rico Argentine Mining Co. Commercial Testing and Engineering Sulfate Not ApplicaNot Applica 769 mg/l 24 Blaine Adit.xls 2453180
Blaine Tunnel @ Collar of Blaine Shaft 8/18/1980 Rico Argentine Mining Co. Commercial Testing and Engineering Zinc Total Unknown 1.78 mg/l 24 Blaine Adit.xls 2453180
Blaine Tunnel @ Collar of Blaine Shaft 8/18/1980 Rico Argentine Mining Co. Commercial Testing and Engineering Iron Total Unknown 13.2 mg/l 24 Blaine Adit.xls 2453180
Blaine Tunnel @ Collar of Blaine Shaft 8/18/1980 Rico Argentine Mining Co. Commercial Testing and Engineering Cadmium Total Unknown 0.007 mg/l 24 Blaine Adit.xls 2453180
Blaine Tunnel @ Collar of Blaine Shaft 8/18/1980 Rico Argentine Mining Co. Commercial Testing and Engineering Lead Total Unknown 0.05 U mg/l 24 Blaine Adit.xls 2453180
Blaine Tunnel @ Collar of Blaine Shaft 8/18/1980 Rico Argentine Mining Co. Commercial Testing and Engineering Mercury Not ApplicaNot Applica 0.00005 mg/l 24 Blaine Adit.xls 2453180
Santa Cruz - Decline Collar 8/18/1980 Rico Argentine Mining Co. Commercial Testing and Engineering pH Not ApplicaNot Applica 3.1 standard u 24 Blaine Adit.xls Preserved  2453180
Santa Cruz - Decline Collar 8/18/1980 Rico Argentine Mining Co. Commercial Testing and Engineering Flouride Not ApplicaNot Applica 0.3 mg/l 24 Blaine Adit.xls 2453180
Santa Cruz - Decline Collar 8/18/1980 Rico Argentine Mining Co. Commercial Testing and Engineering Sulfate Not ApplicaNot Applica 393 mg/l 24 Blaine Adit.xls 2453180
Santa Cruz - Decline Collar 8/18/1980 Rico Argentine Mining Co. Commercial Testing and Engineering Zinc Total Unknown 1.58 mg/l 24 Blaine Adit.xls 2453180
Santa Cruz - Decline Collar 8/18/1980 Rico Argentine Mining Co. Commercial Testing and Engineering Iron Total Unknown 0.3 mg/l 24 Blaine Adit.xls 2453180
Santa Cruz - Decline Collar 8/18/1980 Rico Argentine Mining Co. Commercial Testing and Engineering Cadmium Total Unknown 0.005 mg/l 24 Blaine Adit.xls 2453180
Santa Cruz - Decline Collar 8/18/1980 Rico Argentine Mining Co. Commercial Testing and Engineering Lead Total Unknown 0.05 U mg/l 24 Blaine Adit.xls 2453180
Santa Cruz - Decline Collar 8/18/1980 Rico Argentine Mining Co. Commercial Testing and Engineering Mercury Not ApplicaNot Applica 0.00005 mg/l 24 Blaine Adit.xls 2453180
Total Discharge - St. Louis Portal 8/18/1980 Rico Argentine Mining Co. Commercial Testing and Engineering pH Not ApplicaNot Applica 1.8 standard u 24 Blaine Adit.xls Preserved  2453180
Total Discharge - St. Louis Portal 8/18/1980 Rico Argentine Mining Co. Commercial Testing and Engineering Flouride Not ApplicaNot Applica 4.3 mg/l 24 Blaine Adit.xls 2453180
Total Discharge - St. Louis Portal 8/18/1980 Rico Argentine Mining Co. Commercial Testing and Engineering Sulfate Not ApplicaNot Applica 562 mg/l 24 Blaine Adit.xls 2453180
Total Discharge - St. Louis Portal 8/18/1980 Rico Argentine Mining Co. Commercial Testing and Engineering Zinc Total Unknown 5.2 mg/l 24 Blaine Adit.xls 2453180
Total Discharge - St. Louis Portal 8/18/1980 Rico Argentine Mining Co. Commercial Testing and Engineering Iron Total Unknown 16.2 mg/l 24 Blaine Adit.xls 2453180
Total Discharge - St. Louis Portal 8/18/1980 Rico Argentine Mining Co. Commercial Testing and Engineering Cadmium Total Unknown 0.022 mg/l 24 Blaine Adit.xls 2453180
Total Discharge - St. Louis Portal 8/18/1980 Rico Argentine Mining Co. Commercial Testing and Engineering Lead Total Unknown 0.05 U mg/l 24 Blaine Adit.xls 2453180
Total Discharge - St. Louis Portal 8/18/1980 Rico Argentine Mining Co. Commercial Testing and Engineering Mercury Not ApplicaNot Applica 0.00005 mg/l 24 Blaine Adit.xls 2453180
St. Louis Tunnel Discharge from the SE D8/18/1980 Rico Argentine Mining Co. Commercial Testing and Engineering pH Not ApplicaNot Applica 1.7 standard u 24 Blaine Adit.xls Preserved  2453180
St. Louis Tunnel Discharge from the SE D8/18/1980 Rico Argentine Mining Co. Commercial Testing and Engineering Flouride Not ApplicaNot Applica 2.7 mg/l 24 Blaine Adit.xls 2453180
St. Louis Tunnel Discharge from the SE D8/18/1980 Rico Argentine Mining Co. Commercial Testing and Engineering Sulfate Not ApplicaNot Applica 544 mg/l 24 Blaine Adit.xls 2453180
St. Louis Tunnel Discharge from the SE D8/18/1980 Rico Argentine Mining Co. Commercial Testing and Engineering Zinc Total Unknown 2.62 mg/l 24 Blaine Adit.xls 2453180
St. Louis Tunnel Discharge from the SE D8/18/1980 Rico Argentine Mining Co. Commercial Testing and Engineering Iron Total Unknown 3.7 mg/l 24 Blaine Adit.xls 2453180
St. Louis Tunnel Discharge from the SE D8/18/1980 Rico Argentine Mining Co. Commercial Testing and Engineering Cadmium Total Unknown 0.009 mg/l 24 Blaine Adit.xls 2453180
St. Louis Tunnel Discharge from the SE D8/18/1980 Rico Argentine Mining Co. Commercial Testing and Engineering Lead Total Unknown 0.05 U mg/l 24 Blaine Adit.xls 2453180
St. Louis Tunnel Discharge from the SE D8/18/1980 Rico Argentine Mining Co. Commercial Testing and Engineering Mercury Not ApplicaNot Applica 0.00005 mg/l 24 Blaine Adit.xls 2453180
St. Louis Tunnel Discharge from the North 8/18/1980 Rico Argentine Mining Co. Commercial Testing and Engineering pH Not ApplicaNot Applica 2 standard u 24 Blaine Adit.xls Preserved  2453180
St. Louis Tunnel Discharge from the North 8/18/1980 Rico Argentine Mining Co. Commercial Testing and Engineering Flouride Not ApplicaNot Applica 18 mg/l 24 Blaine Adit.xls 2453180
St. Louis Tunnel Discharge from the North 8/18/1980 Rico Argentine Mining Co. Commercial Testing and Engineering Sulfate Not ApplicaNot Applica 1070 mg/l 24 Blaine Adit.xls 2453180
St. Louis Tunnel Discharge from the North 8/18/1980 Rico Argentine Mining Co. Commercial Testing and Engineering Zinc Total Unknown 27 mg/l 24 Blaine Adit.xls 2453180
St. Louis Tunnel Discharge from the North 8/18/1980 Rico Argentine Mining Co. Commercial Testing and Engineering Iron Total Unknown 102 mg/l 24 Blaine Adit.xls 2453180
St. Louis Tunnel Discharge from the North 8/18/1980 Rico Argentine Mining Co. Commercial Testing and Engineering Cadmium Total Unknown 0.107 mg/l 24 Blaine Adit.xls 2453180
St. Louis Tunnel Discharge from the North 8/18/1980 Rico Argentine Mining Co. Commercial Testing and Engineering Lead Total Unknown 0.13 mg/l 24 Blaine Adit.xls 2453180
St. Louis Tunnel Discharge from the North 8/18/1980 Rico Argentine Mining Co. Commercial Testing and Engineering Mercury Not ApplicaNot Applica 0.00005 mg/l 24 Blaine Adit.xls 2453180
St. Louis Tunnel Discharge 145 Raise Are8/18/1980 Rico Argentine Mining Co. Commercial Testing and Engineering pH Not ApplicaNot Applica 1.8 standard u 24 Blaine Adit.xls Preserved  2453180
St. Louis Tunnel Discharge 145 Raise Are8/18/1980 Rico Argentine Mining Co. Commercial Testing and Engineering Flouride Not ApplicaNot Applica 1.7 mg/l 24 Blaine Adit.xls 2453180
St. Louis Tunnel Discharge 145 Raise Are8/18/1980 Rico Argentine Mining Co. Commercial Testing and Engineering Sulfate Not ApplicaNot Applica 505 mg/l 24 Blaine Adit.xls 2453180
St. Louis Tunnel Discharge 145 Raise Are8/18/1980 Rico Argentine Mining Co. Commercial Testing and Engineering Zinc Total Unknown 0.5 mg/l 24 Blaine Adit.xls 2453180
St. Louis Tunnel Discharge 145 Raise Are8/18/1980 Rico Argentine Mining Co. Commercial Testing and Engineering Iron Total Unknown 5.6 mg/l 24 Blaine Adit.xls 2453180
St. Louis Tunnel Discharge 145 Raise Are8/18/1980 Rico Argentine Mining Co. Commercial Testing and Engineering Cadmium Total Unknown 0.001 U mg/l 24 Blaine Adit.xls 2453180
St. Louis Tunnel Discharge 145 Raise Are8/18/1980 Rico Argentine Mining Co. Commercial Testing and Engineering Lead Total Unknown 0.05 U mg/l 24 Blaine Adit.xls 2453180
St. Louis Tunnel Discharge 145 Raise Are8/18/1980 Rico Argentine Mining Co. Commercial Testing and Engineering Mercury Not ApplicaNot Applica 0.00007 mg/l 24 Blaine Adit.xls 2453180
St. Louis Settling Ponds Discharge 8/18/1980 Rico Argentine Mining Co. Commercial Testing and Engineering pH Not ApplicaNot Applica 7.6 standard u 24 Blaine Adit.xls 2453180
St. Louis Settling Ponds Discharge 8/18/1980 Rico Argentine Mining Co. Commercial Testing and Engineering Flouride Not ApplicaNot Applica 5.6 mg/l 24 Blaine Adit.xls 2453180
St. Louis Settling Ponds Discharge 8/18/1980 Rico Argentine Mining Co. Commercial Testing and Engineering Sulfate Not ApplicaNot Applica 670 mg/l 24 Blaine Adit.xls 2453180
St. Louis Settling Ponds Discharge 8/18/1980 Rico Argentine Mining Co. Commercial Testing and Engineering Zinc Total Unknown 1.28 mg/l 24 Blaine Adit.xls 2453180
St. Louis Settling Ponds Discharge 8/18/1980 Rico Argentine Mining Co. Commercial Testing and Engineering Iron Total Unknown 0.13 mg/l 24 Blaine Adit.xls 2453180
St. Louis Settling Ponds Discharge 8/18/1980 Rico Argentine Mining Co. Commercial Testing and Engineering Cadmium Total Unknown 0.007 U mg/l 24 Blaine Adit.xls 2453180
St. Louis Settling Ponds Discharge 8/18/1980 Rico Argentine Mining Co. Commercial Testing and Engineering Lead Total Unknown 0.05 U mg/l 24 Blaine Adit.xls 2453180
St. Louis Settling Ponds Discharge 8/18/1980 Rico Argentine Mining Co. Commercial Testing and Engineering Mercury Not ApplicaUnknown 0.00005 mg/l 24 Blaine Adit.xls 2453180
St. Louis Settling Ponds Discharge 8/18/1980 Rico Argentine Mining Co. Commercial Testing and Engineering Cyanide Not ApplicaNot Applica 0.01 U mg/l 24 Blaine Adit.xls 2453180
St. Louis Adit Discharge 8/18/1980 Rico Argentine Mining Co. Commercial Testing and Engineering pH Not ApplicaNot Applica 7 standard u 24 Blaine Adit.xls 2453180
St. Louis Adit Discharge 8/18/1980 Rico Argentine Mining Co. Commercial Testing and Engineering Flouride Not ApplicaNot Applica 5.8 mg/l 24 Blaine Adit.xls 2453180
St. Louis Adit Discharge 8/18/1980 Rico Argentine Mining Co. Commercial Testing and Engineering Sulfate Not ApplicaNot Applica 620 mg/l 24 Blaine Adit.xls 2453180



St. Louis Adit Discharge 8/18/1980 Rico Argentine Mining Co. Commercial Testing and Engineering Zinc Total Unknown 5 mg/l 24 Blaine Adit.xls 2453180
St. Louis Adit Discharge 8/18/1980 Rico Argentine Mining Co. Commercial Testing and Engineering Iron Total Unknown 12.8 mg/l 24 Blaine Adit.xls 2453180
St. Louis Adit Discharge 8/18/1980 Rico Argentine Mining Co. Commercial Testing and Engineering Cadmium Total Unknown 0.029 mg/l 24 Blaine Adit.xls 2453180
St. Louis Adit Discharge 8/18/1980 Rico Argentine Mining Co. Commercial Testing and Engineering Lead Total Unknown 0.05 U mg/l 24 Blaine Adit.xls 2453180
St. Louis Adit Discharge 8/18/1980 Rico Argentine Mining Co. Commercial Testing and Engineering Mercury Not ApplicaUnknown 0.00005 mg/l 24 Blaine Adit.xls 2453180
Blaine Adit 6/3/1987 Anaconda Minerals Company Enseco Cadmium Total Reco Unknown 0.73 mg/l 25 Blaine Adit.xls Method 21 2453180
Blaine Adit 6/3/1987 Anaconda Minerals Company Enseco Copper Total Reco Unknown 21 mg/l 25 Blaine Adit.xls Method 20 2453180
Blaine Adit 6/3/1987 Anaconda Minerals Company Enseco Lead Total Reco Unknown 0.56 mg/l 25 Blaine Adit.xls Method 23 2453180
Blaine Adit 6/3/1987 Anaconda Minerals Company Enseco Silver Total Reco Unknown 0.0011 mg/l 25 Blaine Adit.xls Method 27 2453180
Blaine Adit 6/3/1987 Anaconda Minerals Company Enseco Zinc Total Reco Unknown 130 mg/l 25 Blaine Adit.xls Method 20 2453180
Blaine Adit 6/3/1987 Anaconda Minerals Company Enseco Flow InstantaneoNot Applica 15 gpm 25 Blaine Adit.xls Approxima 2453180
Blaine Adit 6/3/1987 Anaconda Minerals Company Enseco Mercury Total Not Applica 0.0001 mg/l 25 Blaine Adit.xls Method 24 2453180
Dolores River, Above Operations 8/14/1978 Anaconda Minerals Company Unknown Iron Unknown Unknown 0.02 mg/l 26 Blaine Adit.xls 2453180
Dolores River, Above Operations 8/14/1978 Anaconda Minerals Company Unknown Zinc Unknown Unknown 0.005 mg/l 26 Blaine Adit.xls 2453180
Dolores River, Above Operations 8/14/1978 Anaconda Minerals Company Unknown Copper Unknown Unknown 0.003 mg/l 26 Blaine Adit.xls 2453180
Dolores River, Above Operations 8/14/1978 Anaconda Minerals Company Unknown Lead Unknown Unknown 0.01 U mg/l 26 Blaine Adit.xls 2453180
Dolores River, Above Operations 8/14/1978 Anaconda Minerals Company Unknown Cadmium Unknown Unknown 0.001 mg/l 26 Blaine Adit.xls 2453180
Dolores River, Above Operations 8/14/1978 Anaconda Minerals Company Unknown Silver Unknown Unknown 0.001 U mg/l 26 Blaine Adit.xls 2453180
Dolores River, Above Operations 8/14/1978 Anaconda Minerals Company Unknown Nickel Unknown Unknown 0.005 U mg/l 26 Blaine Adit.xls 2453180
Dolores River, Above Operations 8/14/1978 Anaconda Minerals Company Unknown Mercury Unknown Unknown 0.0002 U mg/l 26 Blaine Adit.xls 2453180
Dolores River, Above Operations 8/14/1978 Anaconda Minerals Company Unknown Sulfate Unknown Unknown 36 mg/l 26 Blaine Adit.xls 2453180
Dolores River, Above Operations 8/14/1978 Anaconda Minerals Company Unknown Flouride Unknown Unknown 0.2 mg/l 26 Blaine Adit.xls 2453180
Dolores River, Above Operations 8/14/1978 Anaconda Minerals Company Unknown Arsenic Unknown Unknown 0.01 U mg/l 26 Blaine Adit.xls 2453180
Dolores River, Above Operations 8/14/1978 Anaconda Minerals Company Unknown pH Not ApplicaNot Applica 8.21 standard u 26 Blaine Adit.xls 2453180
St. Louis Tunnel 8/14/1978 Anaconda Minerals Company Unknown Iron Unknown Unknown 0.015 mg/l 26 Blaine Adit.xls 2453180
St. Louis Tunnel 8/14/1978 Anaconda Minerals Company Unknown Zinc Unknown Unknown 1.38 mg/l 26 Blaine Adit.xls 2453180
St. Louis Tunnel 8/14/1978 Anaconda Minerals Company Unknown Copper Unknown Unknown 0.005 mg/l 26 Blaine Adit.xls 2453180
St. Louis Tunnel 8/14/1978 Anaconda Minerals Company Unknown Lead Unknown Unknown 0.01 U mg/l 26 Blaine Adit.xls 2453180
St. Louis Tunnel 8/14/1978 Anaconda Minerals Company Unknown Cadmium Unknown Unknown 0.01 mg/l 26 Blaine Adit.xls 2453180
St. Louis Tunnel 8/14/1978 Anaconda Minerals Company Unknown Silver Unknown Unknown 0.001 mg/l 26 Blaine Adit.xls 2453180
St. Louis Tunnel 8/14/1978 Anaconda Minerals Company Unknown Nickel Unknown Unknown 0.005 U mg/l 26 Blaine Adit.xls 2453180
St. Louis Tunnel 8/14/1978 Anaconda Minerals Company Unknown Mercury Unknown Unknown 0.0002 U mg/l 26 Blaine Adit.xls 2453180
St. Louis Tunnel 8/14/1978 Anaconda Minerals Company Unknown Sulfate Unknown Unknown 587 mg/l 26 Blaine Adit.xls 2453180
St. Louis Tunnel 8/14/1978 Anaconda Minerals Company Unknown Flouride Unknown Unknown 2.32 mg/l 26 Blaine Adit.xls 2453180
St. Louis Tunnel 8/14/1978 Anaconda Minerals Company Unknown Arsenic Unknown Unknown 0.01 U mg/l 26 Blaine Adit.xls 2453180
St. Louis Tunnel 8/14/1978 Anaconda Minerals Company Unknown pH Not ApplicaNot Applica 7.53 standard u 26 Blaine Adit.xls 2453180
Blaine Adit 8/14/1978 Anaconda Minerals Company Unknown Iron Unknown Unknown 0.013 mg/l 26 Blaine Adit.xls 2453180
Blaine Adit 8/14/1978 Anaconda Minerals Company Unknown Zinc Unknown Unknown 1.38 mg/l 26 Blaine Adit.xls 2453180
Blaine Adit 8/14/1978 Anaconda Minerals Company Unknown Copper Unknown Unknown 0.003 mg/l 26 Blaine Adit.xls 2453180
Blaine Adit 8/14/1978 Anaconda Minerals Company Unknown Lead Unknown Unknown 0.01 U mg/l 26 Blaine Adit.xls 2453180
Blaine Adit 8/14/1978 Anaconda Minerals Company Unknown Cadmium Unknown Unknown 0.007 mg/l 26 Blaine Adit.xls 2453180
Blaine Adit 8/14/1978 Anaconda Minerals Company Unknown Silver Unknown Unknown 0.001 U mg/l 26 Blaine Adit.xls 2453180
Blaine Adit 8/14/1978 Anaconda Minerals Company Unknown Nickel Unknown Unknown 0.003 mg/l 26 Blaine Adit.xls 2453180
Blaine Adit 8/14/1978 Anaconda Minerals Company Unknown Mercury Unknown Unknown 0.0002 U mg/l 26 Blaine Adit.xls 2453180
Blaine Adit 8/14/1978 Anaconda Minerals Company Unknown Sulfate Unknown Unknown 870 mg/l 26 Blaine Adit.xls 2453180
Blaine Adit 8/14/1978 Anaconda Minerals Company Unknown Flouride Unknown Unknown 1.35 mg/l 26 Blaine Adit.xls 2453180
Blaine Adit 8/14/1978 Anaconda Minerals Company Unknown Arsenic Unknown Unknown 0.01 U mg/l 26 Blaine Adit.xls 2453180
Blaine Adit 8/14/1978 Anaconda Minerals Company Unknown pH Not ApplicaNot Applica 6.7 standard u 26 Blaine Adit.xls 2453180
Well DB-6 8/14/1978 Anaconda Minerals Company Unknown Iron Unknown Unknown 0.035 mg/l 26 Blaine Adit.xls 2453180
Well DB-6 8/14/1978 Anaconda Minerals Company Unknown Zinc Unknown Unknown 0.056 mg/l 26 Blaine Adit.xls 2453180
Well DB-6 8/14/1978 Anaconda Minerals Company Unknown Copper Unknown Unknown 0.009 mg/l 26 Blaine Adit.xls 2453180
Well DB-6 8/14/1978 Anaconda Minerals Company Unknown Lead Unknown Unknown 0.026 mg/l 26 Blaine Adit.xls 2453180
Well DB-6 8/14/1978 Anaconda Minerals Company Unknown Cadmium Unknown Unknown 0.002 mg/l 26 Blaine Adit.xls 2453180
Well DB-6 8/14/1978 Anaconda Minerals Company Unknown Silver Unknown Unknown 0.003 mg/l 26 Blaine Adit.xls 2453180
Well DB-6 8/14/1978 Anaconda Minerals Company Unknown Nickel Unknown Unknown 0.003 mg/l 26 Blaine Adit.xls 2453180
Well DB-6 8/14/1978 Anaconda Minerals Company Unknown Mercury Unknown Unknown 0.0002 U mg/l 26 Blaine Adit.xls 2453180
Well DB-6 8/14/1978 Anaconda Minerals Company Unknown Sulfate Unknown Unknown 934 mg/l 26 Blaine Adit.xls 2453180
Well DB-6 8/14/1978 Anaconda Minerals Company Unknown Flouride Unknown Unknown 1.26 mg/l 26 Blaine Adit.xls 2453180
Well DB-6 8/14/1978 Anaconda Minerals Company Unknown Arsenic Unknown Unknown 0.03 mg/l 26 Blaine Adit.xls 2453180
Well DB-6 8/14/1978 Anaconda Minerals Company Unknown pH Not ApplicaNot Applica 6.94 standard u 26 Blaine Adit.xls 2453180
Settling Pond 8/14/1978 Anaconda Minerals Company Unknown Iron Unknown Unknown 0.021 mg/l 26 Blaine Adit.xls 2453180
Settling Pond 8/14/1978 Anaconda Minerals Company Unknown Zinc Unknown Unknown 0.9 mg/l 26 Blaine Adit.xls 2453180
Settling Pond 8/14/1978 Anaconda Minerals Company Unknown Copper Unknown Unknown 0.004 mg/l 26 Blaine Adit.xls 2453180
Settling Pond 8/14/1978 Anaconda Minerals Company Unknown Lead Unknown Unknown 0.01 U mg/l 26 Blaine Adit.xls 2453180
Settling Pond 8/14/1978 Anaconda Minerals Company Unknown Cadmium Unknown Unknown 0.007 mg/l 26 Blaine Adit.xls 2453180
Settling Pond 8/14/1978 Anaconda Minerals Company Unknown Silver Unknown Unknown 0.001 mg/l 26 Blaine Adit.xls 2453180
Settling Pond 8/14/1978 Anaconda Minerals Company Unknown Nickel Unknown Unknown 0.003 mg/l 26 Blaine Adit.xls 2453180
Settling Pond 8/14/1978 Anaconda Minerals Company Unknown Mercury Unknown Unknown 0.0002 U mg/l 26 Blaine Adit.xls 2453180
Settling Pond 8/14/1978 Anaconda Minerals Company Unknown Sulfate Unknown Unknown 664 mg/l 26 Blaine Adit.xls 2453180



Settling Pond 8/14/1978 Anaconda Minerals Company Unknown Flouride Unknown Unknown 0.9 mg/l 26 Blaine Adit.xls 2453180
Settling Pond 8/14/1978 Anaconda Minerals Company Unknown Arsenic Unknown Unknown 0.01 U mg/l 26 Blaine Adit.xls 2453180
Settling Pond 8/14/1978 Anaconda Minerals Company Unknown pH Not ApplicaNot Applica 7.61 standard u 26 Blaine Adit.xls 2453180
Pond Discharge 8/14/1978 Anaconda Minerals Company Unknown Iron Total Unknown 0.188 mg/l 26 Blaine Adit.xls 2453180
Pond Discharge 8/14/1978 Anaconda Minerals Company Unknown Zinc Total Unknown 0.9 mg/l 26 Blaine Adit.xls 2453180
Pond Discharge 8/14/1978 Anaconda Minerals Company Unknown Copper Total Unknown 0.006 mg/l 26 Blaine Adit.xls 2453180
Pond Discharge 8/14/1978 Anaconda Minerals Company Unknown Lead Total Unknown 0.01 U mg/l 26 Blaine Adit.xls 2453180
Pond Discharge 8/14/1978 Anaconda Minerals Company Unknown Cadmium Total Unknown 0.005 mg/l 26 Blaine Adit.xls 2453180
Pond Discharge 8/14/1978 Anaconda Minerals Company Unknown Silver Total Unknown 0.001 mg/l 26 Blaine Adit.xls 2453180
Pond Discharge 8/14/1978 Anaconda Minerals Company Unknown Nickel Total Unknown 0.005 U mg/l 26 Blaine Adit.xls 2453180
Pond Discharge 8/14/1978 Anaconda Minerals Company Unknown Mercury Total Unknown 0.0002 U mg/l 26 Blaine Adit.xls 2453180
Pond Discharge 8/14/1978 Anaconda Minerals Company Unknown Arsenic Total Unknown 0.01 U mg/l 26 Blaine Adit.xls 2453180
Pond Discharge 8/14/1978 Anaconda Minerals Company Unknown Iron Dissolved Unknown 0.013 mg/l 26 Blaine Adit.xls 2453180
Pond Discharge 8/14/1978 Anaconda Minerals Company Unknown Zinc Dissolved Unknown 0.84 mg/l 26 Blaine Adit.xls 2453180
Pond Discharge 8/14/1978 Anaconda Minerals Company Unknown Copper Dissolved Unknown 0.002 mg/l 26 Blaine Adit.xls 2453180
Pond Discharge 8/14/1978 Anaconda Minerals Company Unknown Lead Dissolved Unknown 0.01 U mg/l 26 Blaine Adit.xls 2453180
Pond Discharge 8/14/1978 Anaconda Minerals Company Unknown Cadmium Dissolved Unknown 0.005 mg/l 26 Blaine Adit.xls 2453180
Pond Discharge 8/14/1978 Anaconda Minerals Company Unknown Silver Dissolved Unknown 0.001 mg/l 26 Blaine Adit.xls 2453180
Pond Discharge 8/14/1978 Anaconda Minerals Company Unknown Nickel Dissolved Unknown 0.005 U mg/l 26 Blaine Adit.xls 2453180
Pond Discharge 8/14/1978 Anaconda Minerals Company Unknown Mercury Dissolved Unknown 0.0002 U mg/l 26 Blaine Adit.xls 2453180
Pond Discharge 8/14/1978 Anaconda Minerals Company Unknown Sulfate Dissolved Unknown 725 mg/l 26 Blaine Adit.xls 2453180
Pond Discharge 8/14/1978 Anaconda Minerals Company Unknown Flouride Dissolved Unknown 2.45 mg/l 26 Blaine Adit.xls 2453180
Pond Discharge 8/14/1978 Anaconda Minerals Company Unknown Arsenic Dissolved Unknown 0.01 U mg/l 26 Blaine Adit.xls 2453180
Pond Discharge 8/14/1978 Anaconda Minerals Company Unknown pH Not ApplicaNot Applica 7.43 standard u 26 Blaine Adit.xls 2453180
Dolores River, Below Operations 8/14/1978 Anaconda Minerals Company Unknown Iron Unknown Unknown 0.015 mg/l 26 Blaine Adit.xls 2453180
Dolores River, Below Operations 8/14/1978 Anaconda Minerals Company Unknown Zinc Unknown Unknown 0.083 mg/l 26 Blaine Adit.xls 2453180
Dolores River, Below Operations 8/14/1978 Anaconda Minerals Company Unknown Copper Unknown Unknown 0.003 mg/l 26 Blaine Adit.xls 2453180
Dolores River, Below Operations 8/14/1978 Anaconda Minerals Company Unknown Lead Unknown Unknown 0.01 U mg/l 26 Blaine Adit.xls 2453180
Dolores River, Below Operations 8/14/1978 Anaconda Minerals Company Unknown Cadmium Unknown Unknown 0.001 mg/l 26 Blaine Adit.xls 2453180
Dolores River, Below Operations 8/14/1978 Anaconda Minerals Company Unknown Silver Unknown Unknown 0.001 mg/l 26 Blaine Adit.xls 2453180
Dolores River, Below Operations 8/14/1978 Anaconda Minerals Company Unknown Nickel Unknown Unknown 0.005 U mg/l 26 Blaine Adit.xls 2453180
Dolores River, Below Operations 8/14/1978 Anaconda Minerals Company Unknown Mercury Unknown Unknown 0.0002 U mg/l 26 Blaine Adit.xls 2453180
Dolores River, Below Operations 8/14/1978 Anaconda Minerals Company Unknown Sulfate Unknown Unknown 115 mg/l 26 Blaine Adit.xls 2453180
Dolores River, Below Operations 8/14/1978 Anaconda Minerals Company Unknown Flouride Unknown Unknown 0.5 mg/l 26 Blaine Adit.xls 2453180
Dolores River, Below Operations 8/14/1978 Anaconda Minerals Company Unknown Arsenic Unknown Unknown 0.01 U mg/l 26 Blaine Adit.xls 2453180
Dolores River, Below Operations 8/14/1978 Anaconda Minerals Company Unknown pH Not ApplicaNot Applica 7.55 standard u 26 Blaine Adit.xls 2453180
Silver Creek Above Operations 8/14/1978 Anaconda Minerals Company Unknown Iron Unknown Unknown 0.016 mg/l 26 Blaine Adit.xls 2453180
Silver Creek Above Operations 8/14/1978 Anaconda Minerals Company Unknown Zinc Unknown Unknown 0.006 mg/l 26 Blaine Adit.xls 2453180
Silver Creek Above Operations 8/14/1978 Anaconda Minerals Company Unknown Copper Unknown Unknown 0.003 mg/l 26 Blaine Adit.xls 2453180
Silver Creek Above Operations 8/14/1978 Anaconda Minerals Company Unknown Lead Unknown Unknown 0.01 U mg/l 26 Blaine Adit.xls 2453180
Silver Creek Above Operations 8/14/1978 Anaconda Minerals Company Unknown Cadmium Unknown Unknown 0.001 U mg/l 26 Blaine Adit.xls 2453180
Silver Creek Above Operations 8/14/1978 Anaconda Minerals Company Unknown Silver Unknown Unknown 0.001 U mg/l 26 Blaine Adit.xls 2453180
Silver Creek Above Operations 8/14/1978 Anaconda Minerals Company Unknown Nickel Unknown Unknown 0.005 U mg/l 26 Blaine Adit.xls 2453180
Silver Creek Above Operations 8/14/1978 Anaconda Minerals Company Unknown Mercury Unknown Unknown 0.0002 U mg/l 26 Blaine Adit.xls 2453180
Silver Creek Above Operations 8/14/1978 Anaconda Minerals Company Unknown Sulfate Unknown Unknown 4.1 mg/l 26 Blaine Adit.xls 2453180
Silver Creek Above Operations 8/14/1978 Anaconda Minerals Company Unknown Flouride Unknown Unknown 0.1 U mg/l 26 Blaine Adit.xls 2453180
Silver Creek Above Operations 8/14/1978 Anaconda Minerals Company Unknown Arsenic Unknown Unknown 0.01 U mg/l 26 Blaine Adit.xls 2453180
Silver Creek Above Operations 8/14/1978 Anaconda Minerals Company Unknown pH Not ApplicaNot Applica 8.3 standard u 26 Blaine Adit.xls 2453180
Blaine Adit 5/17/1990 Colorado Department of Health Water Lab No. 902545 Cadmium Total Reco Unknown 1600 ug/L 27 Blaine Adit.xls 2453180
Blaine Adit 5/17/1990 Colorado Department of Health Water Lab No. 902545 Copper Total Reco Unknown 26000 ug/L 27 Blaine Adit.xls 2453180
Blaine Adit 5/17/1990 Colorado Department of Health Water Lab No. 902545 Flow Not ApplicaNot Applica 2 gpm 27 Blaine Adit.xls 2453180
Blaine Adit 5/17/1990 Colorado Department of Health Water Lab No. 902545 Lead Total Reco Unknown 770 ug/L 27 Blaine Adit.xls 2453180
Blaine Adit 5/17/1990 Colorado Department of Health Water Lab No. 902545 Mercury Not ApplicaNot Applica 0.2 U ug/L 27 Blaine Adit.xls 2453180
Blaine Adit 5/17/1990 Colorado Department of Health Water Lab No. 902545 Silver Total Reco Unknown 5.2 ug/L 27 Blaine Adit.xls 2453180
Blaine Adit 5/17/1990 Colorado Department of Health Water Lab No. 902545 TSS Not ApplicaNot Applica 10 U mg/L 27 Blaine Adit.xls 2453180
Blaine Adit 5/17/1990 Colorado Department of Health Water Lab No. 902545 Zinc Total Unknown 220000 ug/L 27 Blaine Adit.xls 2453180
Blaine Adit 5/17/1990 Rico Development IML pH Not ApplicaNot Applica 1.97 standard u 28 Blaine Adit.xls 2453180
Blaine Adit 5/17/1990 Rico Development IML TDS Not ApplicaNot Applica 7654 mg/l 28 Blaine Adit.xls 2453180
Blaine Adit 5/17/1990 Rico Development IML TSS Not ApplicaNot Applica 1 mg/l 28 Blaine Adit.xls 2453180
Blaine Adit 5/17/1990 Rico Development IML Cadmium Total Unknown 1.57 mg/l 28 Blaine Adit.xls 2453180
Blaine Adit 5/17/1990 Rico Development IML Copper Total Unknown 25 mg/l 28 Blaine Adit.xls 2453180
Blaine Adit 5/17/1990 Rico Development IML Lead Total Unknown 2.7 mg/l 28 Blaine Adit.xls 2453180
Blaine Adit 5/17/1990 Rico Development IML Zinc Total Unknown 195 mg/l 28 Blaine Adit.xls 2453180
Blaine Adit 5/17/1990 Rico Development IML Silver Total Unknown 0.011 mg/l 28 Blaine Adit.xls 2453180
Blaine Adit 5/17/1990 Rico Development IML Mercury Total Unknown 0.0009 mg/l 28 Blaine Adit.xls 2453180
Blaine Adit 6/12/1990 Michael Towne - Rico Properties? NA - Field Measurement pH Not ApplicaNot Applica 2.47 standard u 30 Blaine Adit.xls 2453180
Blaine Adit 6/12/1990 Rico Development IML TDS Not ApplicaNot Applica 12056 mg/l 29 Blaine Adit.xls 2453180
Blaine Adit 6/12/1990 Rico Development IML TSS Not ApplicaNot Applica 2 mg/l 29 Blaine Adit.xls 2453180
Blaine Adit 6/12/1990 Rico Development IML Cadmium Total Unknown 1.68 mg/l 29 Blaine Adit.xls 2453180



Blaine Adit 6/12/1990 Rico Development IML Copper Total Unknown 34.1 mg/l 29 Blaine Adit.xls 2453180
Blaine Adit 6/12/1990 Rico Development IML Lead Total Unknown 1.76 mg/l 29 Blaine Adit.xls 2453180
Blaine Adit 6/12/1990 Rico Development IML Zinc Total Unknown 239 mg/l 29 Blaine Adit.xls 2453180
Blaine Adit 6/12/1990 Rico Development IML Silver Total Unknown 0.0039 mg/l 29 Blaine Adit.xls 2453180
Blaine Adit 6/12/1990 Rico Development IML Mercury Total Unknown 0.0002 U mg/l 29 Blaine Adit.xls 2453180
Blaine Adit 6/18/1990 Michael Towne - Rico Properties? NA - Field Measurement pH Not ApplicaNot Applica 2.4 standard u 30 Blaine Adit.xls 2453180
Blaine Adit 6/18/1990 Rico Development IML TDS Not ApplicaNot Applica 12198 mg/l 29 Blaine Adit.xls 2453180
Blaine Adit 6/18/1990 Rico Development IML TSS Not ApplicaNot Applica 7.5 mg/l 29 Blaine Adit.xls 2453180
Blaine Adit 6/18/1990 Rico Development IML Cadmium Total Unknown 1.84 mg/l 29 Blaine Adit.xls 2453180
Blaine Adit 6/18/1990 Rico Development IML Copper Total Unknown 33.5 mg/l 29 Blaine Adit.xls 2453180
Blaine Adit 6/18/1990 Rico Development IML Lead Total Unknown 1.03 mg/l 29 Blaine Adit.xls 2453180
Blaine Adit 6/18/1990 Rico Development IML Zinc Total Unknown 255 mg/l 29 Blaine Adit.xls 2453180
Blaine Adit 6/18/1990 Rico Development IML Silver Total Unknown 0.0032 mg/l 29 Blaine Adit.xls 2453180
Blaine Adit 6/18/1990 Rico Development IML Mercury Total Unknown 0.0002 U mg/l 29 Blaine Adit.xls 2453180
Blaine Adit 6/5/1990 Michael Towne - Rico Properties? NA - Field Measurement Flow Not ApplicaNot Applica 2.4 gpm 30 Blaine Adit.xls 2453180
Blaine Adit 6/6/1990 Michael Towne - Rico Properties? NA - Field Measurement Flow Not ApplicaNot Applica 2.4 gpm 30 Blaine Adit.xls 2453180
Blaine Adit 6/7/1990 Michael Towne - Rico Properties? NA - Field Measurement Flow Not ApplicaNot Applica 2.6 gpm 30 Blaine Adit.xls 2453180
Blaine Adit 6/8/1990 Michael Towne - Rico Properties? NA - Field Measurement Flow Not ApplicaNot Applica 3 gpm 30 Blaine Adit.xls 2453180
Blaine Adit 6/9/1990 Michael Towne - Rico Properties? NA - Field Measurement Flow Not ApplicaNot Applica 3.2 gpm 30 Blaine Adit.xls 2453180
Blaine Adit 6/10/1990 Michael Towne - Rico Properties? NA - Field Measurement Flow Not ApplicaNot Applica 3.8 gpm 30 Blaine Adit.xls 2453180
Blaine Adit 6/11/1990 Michael Towne - Rico Properties? NA - Field Measurement Flow Not ApplicaNot Applica 3.2 gpm 30 Blaine Adit.xls 2453180
Blaine Adit 6/12/1990 Michael Towne - Rico Properties? NA - Field Measurement Flow Not ApplicaNot Applica 3.6 gpm 30 Blaine Adit.xls 2453180
Blaine Adit 6/13/1990 Michael Towne - Rico Properties? NA - Field Measurement Flow Not ApplicaNot Applica 2.4 gpm 30 Blaine Adit.xls 2453180
Blaine Adit 6/14/1990 Michael Towne - Rico Properties? NA - Field Measurement Flow Not ApplicaNot Applica 2.2 gpm 30 Blaine Adit.xls 2453180
Blaine Adit 6/15/1990 Michael Towne - Rico Properties? NA - Field Measurement Flow Not ApplicaNot Applica 1.6 gpm 30 Blaine Adit.xls 2453180
Blaine Adit 6/16/1990 Michael Towne - Rico Properties? NA - Field Measurement Flow Not ApplicaNot Applica 1.4 gpm 30 Blaine Adit.xls 2453180
Blaine Adit 6/17/1990 Michael Towne - Rico Properties? NA - Field Measurement Flow Not ApplicaNot Applica 1.2 gpm 30 Blaine Adit.xls 2453180
Blaine Adit 6/18/1990 Michael Towne - Rico Properties? NA - Field Measurement Flow Not ApplicaNot Applica 1.2 gpm 30 Blaine Adit.xls 2453180
Blaine Adit 6/19/1990 Michael Towne - Rico Properties? NA - Field Measurement Flow Not ApplicaNot Applica 1.2 gpm 30 Blaine Adit.xls 2453180
Blaine Adit 6/20/1990 Michael Towne - Rico Properties? NA - Field Measurement Flow Not ApplicaNot Applica 1 gpm 30 Blaine Adit.xls 2453180
Blaine Adit 6/21/1990 Michael Towne - Rico Properties? NA - Field Measurement Flow Not ApplicaNot Applica 1.2 gpm 30 Blaine Adit.xls 2453180
Blaine Adit 6/22/1990 Michael Towne - Rico Properties? NA - Field Measurement Flow Not ApplicaNot Applica 1 gpm 30 Blaine Adit.xls 2453180
Blaine Adit 6/23/1990 Michael Towne - Rico Properties? NA - Field Measurement Flow Not ApplicaNot Applica 0.1 gpm 30 Blaine Adit.xls 2453180
Blaine Adit 6/24/1990 Michael Towne - Rico Properties? NA - Field Measurement Flow Not ApplicaNot Applica 1 gpm 30 Blaine Adit.xls 2453180
Blaine Adit 6/25/1990 Michael Towne - Rico Properties? NA - Field Measurement Flow Not ApplicaNot Applica 0.9 gpm 30 Blaine Adit.xls 2453180
Blaine Adit 6/26/1990 Michael Towne - Rico Properties? NA - Field Measurement Flow Not ApplicaNot Applica 0.9 gpm 30 Blaine Adit.xls 2453180
Blaine Adit 6/27/1990 Michael Towne - Rico Properties? NA - Field Measurement Flow Not ApplicaNot Applica 0.75 gpm 30 Blaine Adit.xls 2453180
Blaine Adit 6/28/1990 Michael Towne - Rico Properties? NA - Field Measurement Flow Not ApplicaNot Applica 0.75 gpm 30 Blaine Adit.xls 2453180
Blaine Adit 6/29/1990 Michael Towne - Rico Properties? NA - Field Measurement Flow Not ApplicaNot Applica 0.75 gpm 30 Blaine Adit.xls 2453180
Blaine Adit 6/30/1990 Michael Towne - Rico Properties? NA - Field Measurement Flow Not ApplicaNot Applica 0.75 gpm 30 Blaine Adit.xls 2453180
Blaine Adit 6/5/1990 Michael Towne - Rico Properties? NA - Field Measurement pH Not ApplicaNot Applica 3.26 standard u 30 Blaine Adit.xls 2453180
Blaine Adit 6/6/1990 Michael Towne - Rico Properties? NA - Field Measurement pH Not ApplicaNot Applica 3.63 standard u 30 Blaine Adit.xls 2453180
Blaine Adit 6/7/1990 Michael Towne - Rico Properties? NA - Field Measurement pH Not ApplicaNot Applica 3.54 standard u 30 Blaine Adit.xls 2453180
Blaine Adit 6/8/1990 Michael Towne - Rico Properties? NA - Field Measurement pH Not ApplicaNot Applica 2.24 standard u 30 Blaine Adit.xls 2453180
Blaine Adit 6/9/1990 Michael Towne - Rico Properties? NA - Field Measurement pH Not ApplicaNot Applica 2.75 standard u 30 Blaine Adit.xls 2453180
Blaine Adit 6/10/1990 Michael Towne - Rico Properties? NA - Field Measurement pH Not ApplicaNot Applica 2.54 standard u 30 Blaine Adit.xls 2453180
Blaine Adit 6/11/1990 Michael Towne - Rico Properties? NA - Field Measurement pH Not ApplicaNot Applica 2.44 standard u 30 Blaine Adit.xls 2453180
Blaine Adit 6/12/1990 Michael Towne - Rico Properties? NA - Field Measurement pH Not ApplicaNot Applica 2.82 standard u 30 Blaine Adit.xls 2453180
Blaine Adit 6/13/1990 Michael Towne - Rico Properties? NA - Field Measurement pH Not ApplicaNot Applica 3.09 standard u 30 Blaine Adit.xls 2453180
Blaine Adit 6/14/1990 Michael Towne - Rico Properties? NA - Field Measurement pH Not ApplicaNot Applica 2.27 standard u 30 Blaine Adit.xls 2453180
Blaine Adit 6/15/1990 Michael Towne - Rico Properties? NA - Field Measurement pH Not ApplicaNot Applica 2.25 standard u 30 Blaine Adit.xls 2453180
Blaine Adit 6/16/1990 Michael Towne - Rico Properties? NA - Field Measurement pH Not ApplicaNot Applica 2.25 standard u 30 Blaine Adit.xls 2453180
Blaine Adit 6/17/1990 Michael Towne - Rico Properties? NA - Field Measurement pH Not ApplicaNot Applica 2.34 standard u 30 Blaine Adit.xls 2453180
Blaine Adit 6/18/1990 Michael Towne - Rico Properties? NA - Field Measurement pH Not ApplicaNot Applica 2.23 standard u 30 Blaine Adit.xls 2453180
Blaine Adit 6/19/1990 Michael Towne - Rico Properties? NA - Field Measurement pH Not ApplicaNot Applica 2.26 standard u 30 Blaine Adit.xls 2453180
Blaine Adit 6/20/1990 Michael Towne - Rico Properties? NA - Field Measurement pH Not ApplicaNot Applica 2.54 standard u 30 Blaine Adit.xls 2453180
Blaine Adit 6/21/1990 Michael Towne - Rico Properties? NA - Field Measurement pH Not ApplicaNot Applica 2.58 standard u 30 Blaine Adit.xls 2453180
Blaine Adit 6/22/1990 Michael Towne - Rico Properties? NA - Field Measurement pH Not ApplicaNot Applica 2.57 standard u 30 Blaine Adit.xls 2453180
Blaine Adit 6/23/1990 Michael Towne - Rico Properties? NA - Field Measurement pH Not ApplicaNot Applica 2.58 standard u 30 Blaine Adit.xls 2453180
Blaine Adit 6/24/1990 Michael Towne - Rico Properties? NA - Field Measurement pH Not ApplicaNot Applica 2.62 standard u 30 Blaine Adit.xls 2453180
Blaine Adit 6/25/1990 Michael Towne - Rico Properties? NA - Field Measurement pH Not ApplicaNot Applica 2.45 standard u 30 Blaine Adit.xls 2453180
Blaine Adit 6/26/1990 Michael Towne - Rico Properties? NA - Field Measurement pH Not ApplicaNot Applica 2.51 standard u 30 Blaine Adit.xls 2453180
Blaine Adit 6/27/1990 Michael Towne - Rico Properties? NA - Field Measurement pH Not ApplicaNot Applica 2.61 standard u 30 Blaine Adit.xls 2453180
Blaine Adit 6/28/1990 Michael Towne - Rico Properties? NA - Field Measurement pH Not ApplicaNot Applica 2.5 standard u 30 Blaine Adit.xls 2453180
Blaine Adit 6/29/1990 Michael Towne - Rico Properties? NA - Field Measurement pH Not ApplicaNot Applica 2.62 standard u 30 Blaine Adit.xls 2453180
Blaine Adit 6/30/1990 Michael Towne - Rico Properties? NA - Field Measurement pH Not ApplicaNot Applica 2.57 standard u 30 Blaine Adit.xls 2453180
Blaine Adit 6/5/1990 Michael Towne - Rico Properties? NA - Field Measurement Temperatu Not ApplicaNot Applica 2.4 Deg C 30 Blaine Adit.xls 2453180
Blaine Adit 6/6/1990 Michael Towne - Rico Properties? NA - Field Measurement Temperatu Not ApplicaNot Applica 2.5 Deg C 30 Blaine Adit.xls 2453180
Blaine Adit 6/7/1990 Michael Towne - Rico Properties? NA - Field Measurement Temperatu Not ApplicaNot Applica 2.3 Deg C 30 Blaine Adit.xls 2453180



Blaine Adit 6/8/1990 Michael Towne - Rico Properties? NA - Field Measurement Temperatu Not ApplicaNot Applica 4.8 Deg C 30 Blaine Adit.xls 2453180
Blaine Adit 6/9/1990 Michael Towne - Rico Properties? NA - Field Measurement Temperatu Not ApplicaNot Applica 3.4 Deg C 30 Blaine Adit.xls 2453180
Blaine Adit 6/10/1990 Michael Towne - Rico Properties? NA - Field Measurement Temperatu Not ApplicaNot Applica 5.4 Deg C 30 Blaine Adit.xls 2453180
Blaine Adit 6/11/1990 Michael Towne - Rico Properties? NA - Field Measurement Temperatu Not ApplicaNot Applica 4.3 Deg C 30 Blaine Adit.xls 2453180
Blaine Adit 6/12/1990 Michael Towne - Rico Properties? NA - Field Measurement Temperatu Not ApplicaNot Applica 4.4 Deg C 30 Blaine Adit.xls 2453180
Blaine Adit 6/13/1990 Michael Towne - Rico Properties? NA - Field Measurement Temperatu Not ApplicaNot Applica 2.2 Deg C 30 Blaine Adit.xls 2453180
Blaine Adit 6/14/1990 Michael Towne - Rico Properties? NA - Field Measurement Temperatu Not ApplicaNot Applica 10.6 Deg C 30 Blaine Adit.xls 2453180
Blaine Adit 6/15/1990 Michael Towne - Rico Properties? NA - Field Measurement Temperatu Not ApplicaNot Applica 6.7 Deg C 30 Blaine Adit.xls 2453180
Blaine Adit 6/16/1990 Michael Towne - Rico Properties? NA - Field Measurement Temperatu Not ApplicaNot Applica 2.4 Deg C 30 Blaine Adit.xls 2453180
Blaine Adit 6/17/1990 Michael Towne - Rico Properties? NA - Field Measurement Temperatu Not ApplicaNot Applica 1.2 Deg C 30 Blaine Adit.xls 2453180
Blaine Adit 6/18/1990 Michael Towne - Rico Properties? NA - Field Measurement Temperatu Not ApplicaNot Applica 3.1 Deg C 30 Blaine Adit.xls 2453180
Blaine Adit 6/19/1990 Michael Towne - Rico Properties? NA - Field Measurement Temperatu Not ApplicaNot Applica 6.2 Deg C 30 Blaine Adit.xls 2453180
Blaine Adit 6/20/1990 Michael Towne - Rico Properties? NA - Field Measurement Temperatu Not ApplicaNot Applica 1.8 Deg C 30 Blaine Adit.xls 2453180
Blaine Adit 6/21/1990 Michael Towne - Rico Properties? NA - Field Measurement Temperatu Not ApplicaNot Applica 5.2 Deg C 30 Blaine Adit.xls 2453180
Blaine Adit 6/22/1990 Michael Towne - Rico Properties? NA - Field Measurement Temperatu Not ApplicaNot Applica 6 Deg C 30 Blaine Adit.xls 2453180
Blaine Adit 6/23/1990 Michael Towne - Rico Properties? NA - Field Measurement Temperatu Not ApplicaNot Applica 6.8 Deg C 30 Blaine Adit.xls 2453180
Blaine Adit 6/24/1990 Michael Towne - Rico Properties? NA - Field Measurement Temperatu Not ApplicaNot Applica 6.8 Deg C 30 Blaine Adit.xls 2453180
Blaine Adit 6/25/1990 Michael Towne - Rico Properties? NA - Field Measurement Temperatu Not ApplicaNot Applica 6 Deg C 30 Blaine Adit.xls 2453180
Blaine Adit 6/26/1990 Michael Towne - Rico Properties? NA - Field Measurement Temperatu Not ApplicaNot Applica 6.2 Deg C 30 Blaine Adit.xls 2453180
Blaine Adit 6/27/1990 Michael Towne - Rico Properties? NA - Field Measurement Temperatu Not ApplicaNot Applica 6 Deg C 30 Blaine Adit.xls 2453180
Blaine Adit 6/28/1990 Michael Towne - Rico Properties? NA - Field Measurement Temperatu Not ApplicaNot Applica 6.5 Deg C 30 Blaine Adit.xls 2453180
Blaine Adit 6/29/1990 Michael Towne - Rico Properties? NA - Field Measurement Temperatu Not ApplicaNot Applica 5.8 Deg C 30 Blaine Adit.xls 2453180
Blaine Adit 6/30/1990 Michael Towne - Rico Properties? NA - Field Measurement Temperatu Not ApplicaNot Applica 5 Deg C 30 Blaine Adit.xls 2453180
Blaine Adit 6/27/2000 ESA NA - Field Measurement Flow Not ApplicaNot Applica 1.6 gpm 22 Blaine Adit.xls 2453180
Blaine Adit 6/27/2000 ESA NA - Field Measurement pH Not ApplicaNot Applica 1.97 Standard 22 Blaine Adit.xls 2453180
Blaine Adit 5/7/2001 Colorado Department of Public Health & Environment Inorganic Chemistry Laboratory Cadmium Total Reco Unknown 1480 ug/L 31 Blaine Adit.xls 2453180
Blaine Adit 5/7/2001 Colorado Department of Public Health & Environment Inorganic Chemistry Laboratory Copper Total Reco Unknown 33000 ug/L 31 Blaine Adit.xls 2453180
Blaine Adit 5/7/2001 Colorado Department of Public Health & Environment Inorganic Chemistry Laboratory Lead Total Reco Unknown 180 ug/L 31 Blaine Adit.xls 2453180
Blaine Adit 5/7/2001 Colorado Department of Public Health & Environment Inorganic Chemistry Laboratory Mercury Not ApplicaNot Applica 0.63 ug/L 31 Blaine Adit.xls 2453180
Blaine Adit 5/7/2001 Colorado Department of Public Health & Environment Inorganic Chemistry Laboratory Silver Total Reco Unknown 4 U ug/L 31 Blaine Adit.xls 2453180
Blaine Adit 5/7/2001 Colorado Department of Public Health & Environment Inorganic Chemistry Laboratory TSS Not ApplicaNot Applica 18 mg/L 31 Blaine Adit.xls 2453180
Blaine Adit 5/7/2001 Colorado Department of Public Health & Environment Inorganic Chemistry Laboratory Zinc Total Unknown 220000 ug/L 31 Blaine Adit.xls 2453180
Blaine Adit 5/7/2001 Colorado Department of Public Health & Environment Inorganic Chemistry Laboratory pH Not ApplicaNot Applica 2.76 standard u 31 Blaine Adit.xls 2453180
Blaine Adit 5/7/2001 Colorado Department of Public Health & Environment Inorganic Chemistry Laboratory Flow Not ApplicaNot Applica 1.1 gpm 31 Blaine Adit.xls 2453180
Blaine Adit 5/7/2001 Colorado Department of Public Health & Environment Inorganic Chemistry Laboratory Temperatu Not ApplicaNot Applica 10 Deg C 31 Blaine Adit.xls 2453180
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Blaine Adit
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Station
Short 
Name Description DateTime Parameter Value Units AnalyteType Consultant

CO-0029793-1 SC-2  DISCHARGE 001 AT BLAINE TUNNEL 9/28/1977 Lead 5 ug/L Total USEPA REGION 8
CO-0029793-1 SC-2  DISCHARGE 001 AT BLAINE TUNNEL 9/28/1977 Temperature 20 Deg C Water USEPA REGION 8
CO-0029793-1 SC-2  DISCHARGE 001 AT BLAINE TUNNEL 9/28/1977 Cadmium 10 ug/L Total USEPA REGION 8
CO-0029793-1 SC-2  DISCHARGE 001 AT BLAINE TUNNEL 9/28/1977 Mercury 0.9 ug/L Total USEPA REGION 8
CO-0029793-1 SC-2  DISCHARGE 001 AT BLAINE TUNNEL 9/28/1977 Zinc 920 ug/L Total USEPA REGION 8
CO-0029793-1 SC-2  DISCHARGE 001 AT BLAINE TUNNEL 9/28/1977 pH 7.4 standard units Not Applicable USEPA REGION 8
CO-0029793-1 SC-2  DISCHARGE 001 AT BLAINE TUNNEL 9/28/1977 Copper 50 ug/L Total USEPA REGION 8
CO-0029793-1 SC-2  DISCHARGE 001 AT BLAINE TUNNEL 6/26/1985 Lead 30 ug/L Total USEPA REGION 8
CO-0029793-1 SC-2  DISCHARGE 001 AT BLAINE TUNNEL 6/26/1985 Temperature 12.5 Deg C Water USEPA REGION 8
CO-0029793-1 SC-2  DISCHARGE 001 AT BLAINE TUNNEL 6/26/1985 Cadmium 5 ug/L Total USEPA REGION 8
CO-0029793-1 SC-2  DISCHARGE 001 AT BLAINE TUNNEL 6/26/1985 Silver 5 ug/L Total USEPA REGION 8
CO-0029793-1 SC-2  DISCHARGE 001 AT BLAINE TUNNEL 6/26/1985 Mercury 0.1 ug/L Total USEPA REGION 8
CO-0029793-1 SC-2  DISCHARGE 001 AT BLAINE TUNNEL 6/26/1985 Zinc 843 ug/L Total USEPA REGION 8
CO-0029793-1 SC-2  DISCHARGE 001 AT BLAINE TUNNEL 6/26/1985 Flow 2.12 mgd Instantaneous USEPA REGION 8
CO-0029793-1 SC-2  DISCHARGE 001 AT BLAINE TUNNEL 6/26/1985 pH 6.6 standard units Not Applicable USEPA REGION 8
CO-0029793-1 SC-2  DISCHARGE 001 AT BLAINE TUNNEL 6/26/1985 Copper 5 ug/L Total USEPA REGION 8
SC-2 SC-2 Blaine Adit Discharge 10/25/1999 Lead 99 ug/L Dissolved Unknown
SC-2 SC-2 Blaine Adit Discharge 10/25/1999 Lead 99 ug/L Dissolved SEH/ESA
SC-2 SC-2 Blaine Adit Discharge 10/25/1999 Lead 99 mg/L Dissolved SEH/ESA
SC-2 SC-2 Blaine Adit Discharge 10/25/1999 Cadmium 2000 ug/L Dissolved Unknown
SC-2 SC-2 Blaine Adit Discharge 10/25/1999 Cadmium 2000 ug/L Dissolved SEH/ESA
SC-2 SC-2 Blaine Adit Discharge 10/25/1999 Cadmium 2000 mg/L Dissolved SEH/ESA
SC-2 SC-2 Blaine Adit Discharge 10/25/1999 Silver 1.5 ug/L Dissolved Unknown
SC-2 SC-2 Blaine Adit Discharge 10/25/1999 Silver 1.5 ug/L Dissolved SEH/ESA
SC-2 SC-2 Blaine Adit Discharge 10/25/1999 Silver 1.5 mg/L Dissolved SEH/ESA
SC-2 SC-2 Blaine Adit Discharge 10/25/1999 Zinc 489000 ug/L Dissolved Unknown
SC-2 SC-2 Blaine Adit Discharge 10/25/1999 Zinc 489000 ug/L Dissolved SEH/ESA
SC-2 SC-2 Blaine Adit Discharge 10/25/1999 Zinc 489000 mg/L Dissolved SEH/ESA
SC-2 SC-2 Blaine Adit Discharge 10/25/1999 TDS 11400 mg/L Dissolved SEH/ESA
SC-2 SC-2 Blaine Adit Discharge 10/25/1999 Hardness 2025 mg/L Unknown SEH/ESA
SC-2 SC-2 Blaine Adit Discharge 10/25/1999 Hardness 2025 mg/L Unknown Unknown
SC-2 SC-2 Blaine Adit Discharge 10/25/1999 Copper 50000 ug/L Dissolved Unknown
SC-2 SC-2 Blaine Adit Discharge 10/25/1999 Copper 50000 ug/L Dissolved SEH/ESA
SC-2 SC-2 Blaine Adit Discharge 10/25/1999 Copper 50000 mg/L Dissolved SEH/ESA
SC-2 SC-2 Blaine Adit Discharge 10/25/1999 Manganese 115000 ug/L Dissolved Unknown
SC-2 SC-2 Blaine Adit Discharge 10/25/1999 Manganese 115000 ug/L Dissolved SEH/ESA
SC-2 SC-2 Blaine Adit Discharge 10/25/1999 Manganese 115000 mg/L Dissolved SEH/ESA
SC-2 SC-2 Blaine Adit Discharge 10/25/1999 Iron 1500000 ug/L Dissolved Unknown
SC-2 SC-2 Blaine Adit Discharge 10/25/1999 Iron 1500000 ug/L Dissolved SEH/ESA
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SC-2 SC-2 Blaine Adit Discharge 10/25/1999 Iron 1500000 mg/L Dissolved SEH/ESA
SC-2 SC-2 Blaine Adit Discharge 10/25/1999 TSS 18 mg/L Total SEH/ESA
SC-2 SC-2 Blaine Adit Discharge 6/27/2000 Lead 505 ug/L Dissolved Unknown
SC-2 SC-2 Blaine Adit Discharge 6/27/2000 Lead 505 ug/L Dissolved SEH QA/QC
SC-2 SC-2 Blaine Adit Discharge 6/27/2000 Lead 505 mg/L Dissolved SEH/ESA
SC-2 SC-2 Blaine Adit Discharge 6/27/2000 Cadmium 7000 ug/L Dissolved Unknown
SC-2 SC-2 Blaine Adit Discharge 6/27/2000 Cadmium 7000 ug/L Dissolved SEH QA/QC
SC-2 SC-2 Blaine Adit Discharge 6/27/2000 Cadmium 7000 mg/L Dissolved SEH/ESA
SC-2 SC-2 Blaine Adit Discharge 6/27/2000 Silver 1.4 ug/L Dissolved Unknown
SC-2 SC-2 Blaine Adit Discharge 6/27/2000 Silver 1.4 ug/L Dissolved SEH QA/QC
SC-2 SC-2 Blaine Adit Discharge 6/27/2000 Silver 1.4 mg/L Dissolved SEH/ESA
SC-2 SC-2 Blaine Adit Discharge 6/27/2000 Zinc 230000 ug/L Dissolved Unknown
SC-2 SC-2 Blaine Adit Discharge 6/27/2000 Zinc 230000 ug/L Dissolved SEH QA/QC
SC-2 SC-2 Blaine Adit Discharge 6/27/2000 Zinc 230000 mg/L Dissolved SEH/ESA
SC-2 SC-2 Blaine Adit Discharge 6/27/2000 Sulfate 330 ug/L Dissolved Unknown
SC-2 SC-2 Blaine Adit Discharge 6/27/2000 Flow 1162.392 gpm Instantaneous SEH QA/QC
SC-2 SC-2 Blaine Adit Discharge 6/27/2000 TDS 7089 mg/L Dissolved SEH/ESA
SC-2 SC-2 Blaine Adit Discharge 6/27/2000 Hardness 2149 mg/L Unknown SEH/ESA
SC-2 SC-2 Blaine Adit Discharge 6/27/2000 Hardness 2149 mg/L Unknown Unknown
SC-2 SC-2 Blaine Adit Discharge 6/27/2000 Copper 5200 ug/L Dissolved Unknown
SC-2 SC-2 Blaine Adit Discharge 6/27/2000 Copper 5200 ug/L Dissolved SEH QA/QC
SC-2 SC-2 Blaine Adit Discharge 6/27/2000 Copper 5200 mg/L Dissolved SEH/ESA
SC-2 SC-2 Blaine Adit Discharge 6/27/2000 Manganese 149000 ug/L Dissolved Unknown
SC-2 SC-2 Blaine Adit Discharge 6/27/2000 Manganese 149000 ug/L Dissolved SEH QA/QC
SC-2 SC-2 Blaine Adit Discharge 6/27/2000 Manganese 149000 mg/L Dissolved SEH/ESA
SC-2 SC-2 Blaine Adit Discharge 6/27/2000 Iron 844000 ug/L Dissolved Unknown
SC-2 SC-2 Blaine Adit Discharge 6/27/2000 Iron 844000 ug/L Dissolved SEH QA/QC
SC-2 SC-2 Blaine Adit Discharge 6/27/2000 Iron 844000 mg/L Dissolved SEH/ESA
SC-2 SC-2 Blaine Adit Discharge 6/27/2000 TSS 6 mg/L Total SEH/ESA
SC-2 SC-2 Blaine Adit Discharge 11/3/2003 Flow 0 gpm Instantaneous SEH/Sugnet
SC-2 SC-2 Blaine Adit Discharge 12/3/2003 Flow 0 gpm Instantaneous SEH/Sugnet
SC-2 SC-2 Blaine Adit Discharge 1/8/2004 Flow 0 gpm Instantaneous SEH/Sugnet
SC-2 SC-2 Blaine Adit Discharge 2/4/2004 Flow 0 gpm Instantaneous SEH/Sugnet
SC-2 SC-2 Blaine Adit Discharge 3/3/2004 Flow 0 gpm Instantaneous SEH/Sugnet
SC-2 SC-2 Blaine Adit Discharge 4/28/2004 Flow 0 gpm Instantaneous SEH/Sugnet
SC-2 SC-2 Blaine Adit Discharge 12/8/2004 Flow 0 gpm Instantaneous SEH/Sugnet
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Zinc (all values in ug/L)

DateTime

DR-3 - St_ 
Louis Adit, at 

portal

SC-2 - Blaine 
Adit 

Discharge
St_ Louis 
145 Raise

St_ Louis Iron 
Rod Raise SW 

Side
St_ Louis 
North Drift

St_ Louis SE 
Crosscut Drill 

Hole
St_ Louis SE 

Drift
9/28/1977 920
8/14/1978 1380 1380
7/26/1979 6990
8/18/1980 5200 1780 5000 27000 2620
8/25/1980 5200
11/10/1980 3400
12/1/1980 3000
12/11/1980 1400
5/21/1981 5200
6/15/1981 7110
6/16/1981 7110
11/1/1981 1860
7/24/1982 2500
9/1/1982 2990
6/26/1985 843
8/27/1985 27000 1000 27000 3500
6/3/1987 130000
5/17/1990 220000
6/12/1990 239000
6/18/1990 255000
6/1/1995 10600
8/15/1995 4400
10/24/1999 6870
10/25/1999 6870 489000
6/26/2000 3670
6/27/2000 230000
5/7/2001 220000
6/27/2001 4510
10/18/2001 3890
7/16/2002 3430
10/8/2002 3200
10/30/2003 5190
12/2/2003 4280
1/7/2004 3650
2/3/2004 3690
3/2/2004 3750
4/27/2004 4180
6/1/2004 13900
7/6/2004 6230
12/7/2004 4930

U
K
B

Value More than one value for same date; highest value is shown
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Water Rights

Diamond Drill Holes

Drill Hole Location
N.M.P.M. 
Bearing Distance (ft)

Flow 
(gpm) Water Right Established Reference Reference Location

M-9 SE Corner of Section 23, T40N, R11W N22o-05'W 2954 160 9/26/1972 Letter from Rico Argenti      Rico, Colorado Artesian Drill Holes 1980 Folder
BB-6 SE Corner of Section 23, T40N, R11W N16o-26'W 2925.7 200 8/16/1975 Letter from Rico Argenti      Rico, Colorado Artesian Drill Holes 1980 Folder
BB-7 SE Corner of Section 23, T40N, R11W N22o-25'-30'W 3219.1 120 11/5/1975 Letter from Rico Argenti      Rico, Colorado Artesian Drill Holes 1980 Folder
OS4 SE Corner of Section 23, T40N, R11W N17o-36'W 3243 0.055 1/1/1972 (Historic Date: 10/31/1970) Ruling of Referee: Appli      101.9502 Rico Site Tech Support: Water Rights

OS5A SE Corner of Section 23, T40N, R11W N18o-44'W 3458 0.055 1/1/1972 (Historic Date: 11/30/1971) Ruling of Referee: Appli      101.9502 Rico Site Tech Support: Water Rights

Locations of drill holes placed on St. Louis Underworkings.dwg map using maps attached to letter from R.L. Dent to J. Whyte on October 9, 1980 (Rico, Colorado Aretsian Drill Holes 1980 Folder)

Other

Diversion Location
N.M.P.M. 
Bearing Distance (ft)

Flow 
(gpm) Water Right Established Reference Reference Location

Blaine Tunnel SE Corner of Section 23, T40N, R11W N64o-10'W 7515 0.4995 1/1/1972 (Historic Date: 12/31/1937) Letter from Rico Argenti      Rico, Colorado Artesian Drill Holes 1980 Folder
St. Louis Tunnel SE Corner of Section 23, T40N, R11W N54o-51'W 1092 1.1942 1/1/1972 (Historic Date: 12/31/1929) Letter from Rico Argenti      Rico, Colorado Artesian Drill Holes 1980 Folder
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